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Observations on Subterranean Temperature. 

Bt WILLIAM JORY HBNWOOD, RR.S.; RG.S.; •;; 

KBKBBB 07 THB OBOLOOICAL 800IBTT OP FRJLNCB; 

r&BSIOBWT 07 THB BOYAL INSTITUTION 07 OOBNWALL ; 

SOXEnXB HBB MAJTSSTT'S ASSAT-KABTBB 07 TIN IN THB DUCHY OP OOBNWALL ; 

KBITBKB 07 THB 800IBTY. 

The first series of results* recorded in the following 
columns, was obtained in an absolutely dry f — though 
a deep— mine, by placing the thermometers in holes 
which had sometime before been purposely bored in 
the several limestones ; * all others were determined in 
streams of water immediately as they issued J from 
the various rocks and veins. 

• PokUo, p. 725. 

t ** It it in the solid rock that the hest obserratioiiSf end those most suited to 
the purpose of philosophical reasoning, are to he ohtained." 

Phillips, BeporU of the BriHah Auociation, T. (1836), p. 292. 

} ** I am disposed to attach most importance to ohseryations on springs of 
water, not coming from the roofs of galleries, or eyidently proceeding from 
higher parts of the mines.*' — ^Fox, Cornwall GeoL Tram*, iii. p. 820. 

** After most careful consideration of the snbjeet, and consultation with others 
who have also been engaged in this enquiry, it has been thought best to confine 
the obserrations, as much as possible to the temperature of the streams of water 
immediately issuing from the unbroken portions of the rocks and Teins. The 
reasons for this preference are ; — that the temperature of the air in mines is 
affected, not only by the presence of the workmen, the combustion of candles, 
snd the explosion of gunpowder, but also by the warm or cold air which is 
brought to the same spot by the varying directions of the currents underground, 
which are more or less inflaenced by the changes of wind at the surface ; that 
the rodfet, forming the sides of the shafts and IcTels, must, to a certain extent, 
partake of the temperature of the air circulating through them, and, of course, 
be affected by its changes ; — and that the waier flowing through, or standing in 
pools in the leyels, is exposed to the same modifying causes, and probably also,, 
warmed by the workmen who frequently stand in it." 

Hbkwood, Ihidf y. pp. 887—8. 
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..'•/• CHILL 

PaQ.YxiroB]oY Atagaxa. — ^DaPABnoDrr ov cwpiap^ 

DiBTRiOT OF Chaharoillo. LoDg. 70° 80' W., Lat 27^ 16' 8. 

;*% Sline of Cohrada."^ Elevation of the surface about 
;-8,650 feet above the Pacific ; f 1>750 feet above the 
plain. J 

The first, t hird, a nd fifth strata are of limestone ; § 
y, second, and fourth „ „ homblendic rocks. § 

The hdea yield silver and many of its ores in great 
abundance; beside iron-pyrites and blende in smaller 
proportions.il 

The eztremet of temperature daring the jear haTe been coneidered 62°— ^8°; % 

,( has been estimated at 

about .... 64°.«« 
from the 9th to the 16th of June, 

1867, wai 89**6-66«*6 ; ft 

„ mean „ „ „ about .... 48°'6. ft 



mean 



The range 



»» 



M 



• Ante, p. 90 ; TabU III. ; PI. /., //. 

t Domejko, Amutie§ de$ Mine», 4me S^rie, ix. p. 483. Henwood, Reports of 
the Boyal Imtiiytum of CamwaUt zxxix. p. 16; Bdin. New Phil, Journal, iii, 

N.0. p. 147. 

X Henwood, Reporteofthe RoffoX hulUuHon of Cornwall, xzzix. p. 16 ; Edm, 
New Phil, Journal, tii. v.8. p. 147. 

I Domeyko, Annalee dee Minee, 4me S^e, ix. pp. 486 — 40. Ante, pp. 69, 79. 

I Bomeykoi Annalee dee Minee, 4me S^rie, ix. pp. 441—68. Ante pp. 86 — 
118. 

If " Le climat de oette montagne est tr^s-douz et temp6r6 ; male il n'j pleut 
que tout 8 2l 9 ans. « * « fi eet rare que le thermom^tre j monte 4 plua de 
20° C. [68° F.] 4 rombre, et qu'il deecende au deuoua de + 9° [62* F.]." 

DoMXTXO, Annalee dee Minee, 4me S^rie, ix. p. 433^ 

•• Keith Johntton, Atlae of Ph^tieal Pheenomena, PL X VIIL 

tt Temperature in the shade at the surface of the Colorada mine : — 

Data. 1 7 A.v. \ a.x. Noov. 9 a.m. T,ie, f.x. 



1867«June 9th 

1 vtU ••••••••.•.■•• 

X itn •. ••••.. •••••• 

12th 

13th 

14th 

loth 



>• 
If 
If 

»i 

If 



ff 
If 
II 
II 
n 
II 



Highest 

Lowest 

Means 



68*6 



• . 



44* 
39-6 
39*8 
42*8 



62*8 

61- 

46-8 

46- 

43*8 

42* 

43*8 



68-6 
89-6 
44*9 



62*8 

42- 

49*3 



66-6 
63-8 



48* 



66-6 

48- 

66-1 



o 
61-6 



46- 



61-6 

46- 

63-8 



o 
66-6 



44- 
42- 



66-6 

42- 

47-6 



60-6 
48-8 

42- 

41*8 



60-6 
418 
46-8 
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The stations at which observations were made, 
and the temperatures observed underground, were the 
following : — 



LoeaUty. 






P 



If 

St 

SI 



55 



s S5I 



h 



lit Liinettoiie ; between Warinff*a 1 < and the Colomda lode 

lode on the £. ) I on the W 



46- 
127- 
160- 



2nd limestone ; „ n • • • • 

„ „ ; at the bottom of the ihaft 

M liimeetone; B-aidefiooff^of thei c an unfrequented parti 

Cokfiula lode . • . • ) I of the mine .... 227 



*9 



»> 



M 



: a frequented part of 
the mine ..••• 



u 



c 

64*8 
67-6 
67- • 

72- 

74-6 



e 

66- 

66-76 

66- 

76- 

76-5 



BRAZIL. 

PROTIHCB 07 MIKA8 GbKABSj— DI8T&IOT 07 BlO DAS VbLHAS,— 

Pabish 07 CoHOOMBAS DB Saba&a' ; Long. 43'' 60' W., Lat 19° 68' 20"^ S. 

Mine of Morro Velho.^ Elevation of the surface 
about 3,250 feet above the sea. 

Wrought in clay-slate. 



•« 



If, in the absence of obeerrationi at midnight, and at 3 a.m., we assume the 
mean temperatores at those hours to have been 46°, which at this season cannot 
be wide of the truth ; we hare an aTerage of about 48^**6 during the twenty- 
four hours. 
'* On the 1 1th of June the thermometer stood at 6S°'8 in the shade at noon. 



i» 



f» 



66°'8 „ sunshine „ 
If 



** On that day and on the 16th of June much rain fell.' 

Hbmwood, Beporte of the Boyol InetUution of Cornwall^ xxxix. p. 16 ; 
Edin. New Phil. Journal, Tii. m.b. p. 148. 

* " This obserration, made at the bottom of the shaft, where the draught was 
very great, ought, perhaps, to be excluded from the general ayerage."— i&t<f. 

t YonBschwege, Phito Broiilienna, t xvi. Caldoleugh, Traoela in BtomU, 



726 



W. J. Henwood, an 



The metalliferous deposit affords enormous quan- 
tities of auriferous iron-pyrites, beside much smaller 
proportions of arsenical-pyrites and copper-pyrites ; * 
in vein-stones of quartz and quartzose slatcf 

From July, 1868, to June, 1869, the temperature 
at the surface ranged from 40"" to 86°, and averaged 
66^-844 

The temperatures in the same, and in different, 
parts of the mine ^ at various times, are shown in the 
following columns : — 



Lftcalltlflt. 



Water isBoing i _„„„ 

from the! P^P«--- 



• • • • • ■ 






LoctUtiM.| 



Bahii.i I Caehoeira.i 
ptfiods* 



12- 



I 



.1' 

r 




8| 






a 



Temp«rmtares. 



if 



64- 



68^76 



66*12 



69§5 



II. pp. 271 — 4. Ton Spiz und Ton Martins, Rei»e en Bnuilien, xi. pp. 417 — 18. 
Saint Hilaire, Vo^ape dant le dittriet dee Diamane, L p. 169. Gardner, IVwfeie 
in Broeil, p. 496. Claussen, BuUetine de fAcad^ie Royctie de Bruxellee, yiii. 
Ire partie, p. 323. Whitney. MeiaUie WeaUhofthe UwUed Staiee, pp. 111—12. 
Barton, Exploration of the Highianda of the BrazU^ i. p. 251. Phillips (J. A.), 
Mimng md MetaOurgy of Gold and Silver, pp. 80—3, 210—20. Henwood, 
Cornwall QeoL TVafM., ▼!. p. 148 ; London, Edinburgh, and DtibUn Phil Mag., 
3rd Series, xxt. p. 343 ; Ante, pp. 184—209. 

* Henwood, CormoaU Qeol. Trane., Ti. p. 144; London, Edinburgh^ and 
Dublin Phil. Mag., 3rd Series, xxt. p. 344 ; Ante, pp. 194—8. 

^Ibid. 

X John Hookin, Bsq., Chairman of the Saint John d'el Bey Company, M.S. 

6 " Temperature at 7 metres [8*8 ftni.] below the snrikee 20*''65 G. £60**17 F.l 

271-6 „ [148-6 „ I „ 27--22 .. ." [81* „ ] 

BuaTON, E^loration of the Eighlande of (he BraxU, i. p. 251, Note. 

(Henwood, Cornwall Qeol, Drane,, Yi. p. 144, PI. L; London, Edinburgh, 
and Dublin PhU. Mag., 3rd Series, xxt. pp. 384; Ante, pp. 188—90, PI. IIL; 
Proceedinge of the Royal Oeohgieal Society of Cornwall, 24th Oct., 1865. 

% For thete observations the writer is indebted to Che cordial oo-operadon of 
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T/ftffJWw. 



Witeritraingi 

from the i rock tipper aide {hanff- 
imff'toaU) S. of metal- 
liferoTU depoeit • . • . 






f» 



t* 



» 



>» 



»• 



M 



l&etaUiferoQ* deposit • 

rock lower Me(fooi^ 
woU) N. of metal- 
liferoos deposit .... 

t» •• 

rock upper side {hang^ 
ing-wiit) 8. of metal- 
liferous deposit . . •• 

»» •• 

metaUiferoos deposit . 



Water collected at the bottom of the 
Bogine-shaft 



•••••••••••••••• 



28-6 

68-6 
77- 

145- 
160- 
166- 

160 



LocalltieSb 



Bakk, I Cachoeiftt. 
Periods. 



"I 



■ • 

S'a 



«-• 8 



i 



__ 9 



Temptrstarw. 
A 



o 

• • 

68-» 

• • 

• • 

• • 

• • 

• • 

• • 


• • 

• • 

• • 

• • 

• • 

• • 

65- 


o 
66* 

• • 

67- 

• • 

• • 

• • 

• • 

69-5 


o 

• • 

• • 

• • 

• • 


o 

• • 

• • 

• • 
72-e 

69-05 



^1 



60*16 

72-e 

70-8 
72-» 

71-5 



Pabibh of Casthb' ; Long. iV" W W., Lat 10** 68' 30' S. 

Mine of Gongo Soco.'f Elevation of the surface 
about 3,360 feet above the &ea. 



J. N. Gordon, Esq., Resident Superintendent of the mine, and to the kindness 
of John Hockin, Esq., Chairman of the Saint John d'el Bey Mining Company. 

* "^ At the celebrated gold-mine of Morro Yelho, in Brasil, situate at a height 
ef 8260 feet aboTC the sea, and opened in day-slate ; the water issuing from the 
roek at 46 fathoms depth, observed in 1843, had a temperature of 69**; that at 
the bottom of the mine in 1863 and 1864, at 145 and 155 fathoms deep 72^ 
These temperatures were quite independent of the warm rains a little before and 
after Christmas, which make themselves felt all the way down the engine- 
shafts." — Smyth (Presidentid Address to the Geological Society of London in 
1868), QmirUrfy Journal of the Otohgioal Society, xzit, p. Ixxxti., Note. 

t Yon Bschwege, PMo BratiUenais, pp. 311^44. Gardner, 7Vaee2f in Brazil^ 
p. 491. Claussen, BuUetinij de VAcadhnie Royale da Brttxellea, Tin. Ire Partie, 
p. 337. Whitney, Metattie Wealth of the United States, p. 111. Phillips (J. A.), 
limimff md UetoXhtrgy of Gold and Silver, p. 84. Ante, pp. 248—96, PI. IV. 



^ 
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Wrought, for the most part, in (Jacotinga^) iron- 
glance mixed with black, brown, and yellowish earthy 
iron-ore, as well as with friable black manganese 
and both buff-coloured and pearl-white talc ; in some 
places, however, the iron-glance is replaced by quartz. 

From (9,459) observations, made at intervals of 
three hours, it was ascertained, that during 1845, 
1846, and 1847 the temperature, at the surface, ranged 
from 40'-8 to 9r-7, and averaged about 66*-5.t 

Streams issuing from the ground have, at different 
times, been found of the undermentioned temperatures. 





Depths, 
fini. 


TemperatoTCS. 


LoeaUtiei. 


1843. 
October. 


1846. 
July. 


The water issuing from a low hill 8. of the yalley, — 
passes through an ancient, long-abandoned* drift, — 
some 20 fathoms above the horison of the adit (48 
fathom) level X in the mine, and supplies a well 
(which is protected from both direct and reflected 
sunshine) yaried at different times » . 

Water issuing from the pumps at the (48-fm.) adit kvelX 

>t »i >i »» X 

„ „ auriferous f/oeo^fii^^ formation 

„ y a large stream out of earthy brown iron-ore 
and quartz, which represents the auriferous 
fJacotwoa) formation. Bt ••«••••••••••• 


• • 
84-J 

• • 

• • 

41- 



• • 

67- 

■ • 
• • 

68- 


o 

67-8-68- 

67* 
671 

66*6 







• yon Eschwege, Pluto BranUenaiSf p. 811. Hooheder, Report of the Imperial 
Brazilian Mining Aeeociation^ xy. p. 64. Henwood ComwoU Oeol, Tyrone., yi. 
pp. 227,-94; Ante, pp. 214,— 19,— 21,— 3,— 8,— 42,— 4,— 6,— 64,-6,— 8,— 
63,-6. 

t Henwood, London^ Edinburgh, and DubUn Phil, Mag,^ 3rd Series, xzyxii. 
pp. 364— 8; xzx. pp. 361— 4 ; xxzii. pp. 422— 6 ; Table XXX, 

X This drift is 48 fathoms deep at LgwCe shaft, but is 

only 34 „ „ Veeeye (Engine) shaft. 

Ante, Table VIIL, Note d\ PI. IV., Fig. 1, 2. 
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Loeslities. 


1^' 


Temperstorse. 




1843. 
October. 


1846. 
Jal7. 


Water, a small ttream fiom iron-glance and quarts 

{Jtabirite) OTerlying the 
auriferous (JaeoHnffa) 

fnrmB.tiAn .... 


41- 
48* 

ft 

»i 

62* 

»i 

99 




67-6 
67-7—68 

• • 

67-7 

• • 

• • 

• • 


o 
67* 


n 


y ly out of II • • 

, a large stream „ „ 

, a moderate sUeam out of auriferous (Jaeotinga) 
formation ••••••••••••••>.•••••••••••••• 


67* 


n 
n 


9 a large stream from between iron-glance and 
quarts (ItabiriUi), 6,, and auriferous 
(JtusoiinoiiS formation >..«■>.■>>•• 


67-8 
66'8 


»» 


y a moderate stream from iron-glanee and quarts 


67*3 









District op Villa Bioa. — 

Pabish of Cattas Altab. Long. 43® 10' W., Lat 18® 60' 8. 

Mine of Agoa Quente.* Elevation of the surface 
about 3^400 feet above the sea. 

Wrought in Jacotinga^j composed of quartz in 
unequal — but sometimes in considerable — proportions, 
minute crystals of oxydulated and titaniferous iron, 
scales of micaceous iron-ore, flakes of talc, and small 
nests of felspar-clay, imbedded in earthy brown iron- 
ore tinged, at intervals, with earthy black manganese. 

During 1848 — 9 the temperature at the surface 
ranged from 42o- to 84**-8 (Table XXXI.) and 
averaged about GO'^'S.;}; 

* Yon Eflcbwegey Phito Braaiiientis, p. 299. De MonleTade, AtmaUa dei 
JWmm, it. p. 136. Galdcleugb, TVaveU in Souih America, ii. p. 283. 

t Yon Bsehwege, Pluto BroiiKentit, t ly. p. 299. AnU, pp. 224—36. 

X Notwithstanding the monthly means at Affoa Qmnie, between October, 1S48» 

5h 
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The undermentioned observations were made at 
times when very different quantities of rain-water * — 
absorbed at the surface — found their way into the 
mine; and when the works were opened at different 
depths. 





• • 


1844. 
May. 


1847. 
Not. 




1640. 


Localltln. 


Jan. 


Apr. 


Jane. 


Water in a brook at the surface • • • * 


o 

• • 


6§- 


o 
76- 


o 


o 


„ out of the back of the {kvelj drift at the end. 


4-6 


■ • 


• • 


73. 






»» .. n 2 feet from „ . 


'1 


• • 


• • 


76- 




^ 


i» f» i» 3 „ ,t , 


i> 


■ • 


• • 


74- 






„ out of ancient — & long-abandoned — ^works. 


6- 


• • 


70-2 








„ , small stream out of (ItahiriU) rock S. side 
(wall) of auriferous (Jaootinga) 
formation .•••*••*--..-'---* 


7- 
8- 


92- 
72- 










„ out of ancient-& long-abandoned-works (a) 




„ , large streams jetting out of auriferous 
(Jacoiinga) formation, and (Itabiritej 
rock on both (waUa) sides of it 


10- 


91-6 








■ 


„ , small stream out of auriferous fJaeoHngaj 
deooait (u^ ■■...•.■■■«..•■.>■••■■ 


12' 






80*7 






„ , large stream, bottom of an Engine-shaft . 


16- 


• • 


88- 






' 


)9 » »» M a second „ 


II 


• • 


96-5 








t» I 11 (* )» «> 


18- 


• • 


■ • 


91- 






„ , „ out of auriferous fJoeo/in^a^ 

formation at the bottom of 














an Eugijie-shaft 


24- 


• • 


• • 


86- 







and July, 1849 (Table XXXI.J, differed somewhat from those at Gongo Soeo 
during 1846 — 7 (Table XXX, J; the general average, for corresponding periods, 
coincided within 0**-3. 

* The rain which fell at Agoa Quente during the same period was 

1848, October .... 3*28 inches. 1849, March .«.. 16*86 inchea 
„ , KoTember •• 12*08 „ . „ , April .... 7*98 „ 
„ , December .r 24*80 „ . „ , May 8*14 „ 

1849, January •••• 16*10 „ . „ , June 0*88 „ 

„ , February.... 19-86 „ . „ , July...... — „ 

Total 108*98 inches, 
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LodOitlfla. 



Water, Urge stream out of auriferous fjacoiingaj 

formation, both E. and W. 



!• 



, small stream out of auriferous f/ofo/Mi^a^ 

formation ••••■•••••■•■• 



»» i 



M » 



tf 



•» 



n 



within one foot of 
that last mantloned 



out of (ItMriU) rock S. side 
CwattJ of auriferous (Jaco- 
tinga) formation ...;••.. 



n 



, large stream out of auriferous (Jacotinga) 

formation 



ft*- 



26- 



28- 



ft t 



t» t 



n 



f* 



„ , withm nine feet 
of that last mentioned. . . . 

bubbling up out of auriferous 
(Jacotinga) formation . . • • 



»f 



which filled the mine^ Ta stoppage of the 
to within 4*5 fms. of ^ ^ pumps ; at one 
the surface, during j \^ spot 



f» 



>* 



>f 



ff 



n 



»t 



,, „ at a second spot 



>i 



tt 



n 



„ a second „ (c) * „ 
,, one shaft (6) „ 
„ a second „ (<?) „ 



drawn by pumps ^j 
to the adit (14 V at one shaft (c) „ 
fathoms deep]j 



» 



If 



n 



„ another „ (6) 



>» 



If 



ft 



II 



II 



29' 



May. 



15- 



fi 



9- 



II 



10' 



II 



18- 



24- 
29- 



• • 



1847. 
Not. 



84- 

87- 



1849. 



Jan. Apr. 



82-1 
83-3 



81*9 



84- 



o 
90-5 



June. 



92*5 



9V 



83-5 



77.8 



78-3 



89-3 



88- 



92- 



91-6 



* Fish throve in this water. AnU^ p. 356. 

The power of fishes to bear extremes of temperature is well known. 

TjLbbbll, History of Britith Fithett I. pp. 316^19. CouoH, Fiaktt of 
ths Briiith lilandi^ it. p. 33. 



732 W. J. Henwood, on 

Pabisk of IinrxcioNADA; adjoining Caitas Altai. 

Mine of Fragd* or Ouro Fino. Elevation of the 
surface about 3,300 feet above the sea. 

Wrought in that part of the talcose-slate series 
which overlies the {Jacotinga) manganesic iron-glance 
formation. 

As Fraga is so near Agoa Quente and Gango Soco^ 
it, probably, differs little in climate, from them ; but, 
inasmuch as it is less enclosed than they are by moun- 
tains and woods, its mean temperature may, perhaps, 
be somewhat cooler than theirs; on this, however, 
reliable observations have never been recorded. 

The undermentioned temperatures have been ob- 
served : — 

A large ■tream as it iiraes from the auriferooi talc-clate into a I ^ge. 

(adit-leo0/) drift opened from the Tale ( 

M drawn by pomps to the lurfaoe from a depth of 21 fine. • • 70^*5 

THE UNITED STATES. 

StATB op yiR0XNZA,-«C0UKTT OF BTrGKINOHAK. 

Long. 78» 30' W., Lat. 87** 86' N. 

The Gamett and Moselei/'f mines have been wrought 
in chloritic, micaceous, and talcose slates, on a broad 
conformable bed of quartzose, felspathic, calcareous, 
and slaty matter, mixed with considerable quantities 
of earthy brown iron-ore near the surface, and of 
iron-pyrites at greater depths, as well as with smaller 
proportions of gold. 



• Yon Eaohwege, Phito Braniienaii, t t. Ante, pp. 301,-28. 

fEogers, Qtologieal Rse<mnoi9ane$ of Virfftnia^ p. 68. Aneted, Semmy 
SfMfice, and Art, pp. 288—90. Ante, pp. 370—84. 
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The line of 55* mean annual temperature passes 
within a short distance of this district, if not directly 
through it.* 

A small stream pumped to the surface from a depth 
of 15'5 fathoms maintained, during September, 1852, 
a temperature of 56%8t 

Statb or MxcHiOAK^ — CouxTT OF Ontonaooit (Long. 89** 30' W., 
Lat. 46** 60' N.). 

The rains which immediately precede the first snows 
freeze almost as soon as they soak into the ground 
whilst the floods of autumn, which had been already 
absorbed, are — under influence of cold air, descending 
from the surface and circulating through the mines, 

• Keith Johnston, Ailoi of Phyneal Phmomena, PL XVIII, 
t On the 4th of September, 1862, the temperature at the surface about 6 p.m. 
was 76^2. 

} The following temperatures were observed in the Keweenaw district from 
(two hundred to four hundred feet aboTe Lake Superior) eight hundred to a 
thousand feet above the sea ; in mines wrought, in the trap formation, on-Mes 
composed of calcareous-spar, prehnite, quartz, epidote, chlorite, and trappean 
matter. la most parts of the district some or others of these ingredients are 
more or less mixed with native copper, and this is frequentlj encrusted with 
Txrgin-silver (Batpibld, Quarterly Jour, of the Geol. Soc, i. p. 461. Bavermak, 
iMi, XXII. pp. 448-63. J ACKAOif^ Geoloffieal and Mineraloyical Reports, Passim. 
FosTBR & Whitnbt, Geoloffical Report, pp. 68—186. Ante, pp.411— 63, Titles 
XIL—XIV,). 

At Lae 2a Belie ^ 

the temperature of the air at the surface • was 71* 

„ „ in the upper JnrW .. „ 47* 

M water „ .. „ 44- 

„ air at 23*3 fms. deep .. „ 61* 

IP water „ „ .. „ 44* 

„ air oU* ,, •« ,, •••••••••■•••••• 4o* 

tf water „ „ •• „••..•••••..••••• 46* 

At Copper Fatti^ 

the temperature of the air at the surface .. was •• •• 42* 

„ water at 3*3 fms. deep . . „ 44>6 

I* »ir M 20* „ .. , 49* 

If wftier ,, II I, •• ,,•••••••••• ■• • • • • 44*o 
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Pa&uh of Inyxoionada; adjoining Cattab Altai. 

Mine of Fraga^ or Ouro Fino. Elevatioa of the 
surface about 3,300 feet above the sea. 

Wrought in that part of the talcose-slate series 
which overlies the {Jacotinga) manganesic iron-glance 
formation. 

As Fraga is so near Agoa Quente and Gongo Soco^ 
it, probably, differs little in climate, from them ; but, 
inasmuch as it is less enclosed than they are by moun- 
tains and woods, its mean temperature may, perhaps, 
be somewhat cooler than theirs; on this, however, 
reliable observations have never been recorded. 

The undermentioned temperatures have been ob- 
served : — 

A large itream as it itiues from the auriferooi talc-slate into a I ^^o. 

(•dit- level) drift opened from the Tale J 

„ drawn by pomps to the surface from a depth of 21 fins. • • 70^*5 

THE UNITBD STATES. 

StATB of YIBOINXA,— COUITTT OT BucnciHOHAK. 

Long. 78' 30' W., Lat. ST*' 86' N. 

The Garnett and Moseteyl mines have been wrought 
in chloritic, micaceous, and talcose slates, on a broad 
conformable bed of quart zose, felspathic, calcareous, 
and slaty matter, mixed with considerable quantities 
of earthy brown iron-ore near the surface, and of 
iron-pyrites at greater depths, as well as with smaller 
proportions of gold. 



* Yon Eschwege, Pluto BroHHeneUt t t. Ante, pp. 801,-23. 

t Rogers, Geological ReeonnoUanee of Virginia^ p. 68. Ansted, Seenerg 
Seienee, tmd Art, pp. 288^90. Ante, pp. 370—84. 
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The line of 55* mean annual temperature passes 
within a short distance of this district, if not directly 
through it.* 

A small stream pumped to the surface from a depth 
of 15'5 fathoms maintained, during September, 1852, 
a temperature of 56''.8t 

Statb of Michioah^ — CouiTTT OF Ontonaoon (Long. 89** SO' W., 
Lat. 46« SO* N.). 

The rains which immediately precede the first snows 
freeze almost as soon as they soak into the ground 
whilst the floods of autumn, which had been already 
absorbed, are — under influence of cold air, descending 
from the surface and circulating through the mines, 

• Keith Johnston, AiUu of Phyaieai Phenomena, PL XVIII. 

t On the 4th of Septemher, 1852, the temperature at the lurface aboat 6 p.m. 
was 76^2. 

"i The following temperatures were observed in the Keweenaw district from 
(two hundred to four hundred feet above Lake Superior) eight hundred to a 
thousand feet above the sea ; in mines wrought, in the trap formation, on4o(iM 
composed of calcareous-spar, prehnite, quartz, epidote, chlorite, and trappean 
matter. Is most parts of the district some or others of these ingredients are 
more or less mixed with native copper, and this is frequently encrusted with 
virgin-silver (Bayfield, Quarterly Jour, of the Geol. Soc. i. p. 451. Baussman, 
Ibid, XXII. pp. 448-63. Jacxbon, Geological and Mineralogical Reporte, Passim. 
Foster & Whitkbt, Geological Report^ pp. 58—186. ArUe^ pp.411 — 63, TahUe 
XIL—XIV.), 

At Lac la Bells ^ 

the temperature of the air at the surface was 71' 

„ „ in the upper iiffve/ .. , 47* 

>f water „ .. „ 44* 

„ air at 23*3 fms. deep .. „ 51* 

»» water „ „ . . „ 44* 

I, air oU „ •« ,, ••••••••••■••••• 4o* 

ff water „ ,, ■• „••..•••••••••■•• 40* 

At Copper Falle^ 

the temperature of the air at the surface .. was... ..•. 42* 

„ water at 3*3 fms. deep .. „ 44*5 

If air f , ^u ,, .. ,1 ..•...•.•......• 49* 

»> water,, „ „ .. „ , 44*5 
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during winter ♦ — often frozen as they issue, at con- 
siderable depths, from the rocks and lodes through 
whicli they had percolated. Thus, the streams which 
had entered at Toltec mine,t at 16'6 and at 23-3 
fathoms, and the Douglas Houghton (Henwood)X 
mines at 36 fathoms from the surface, during the 
autumn of 1855 and become frozen during the succeed- 
ing winter, were yet unthawed in the following July. 

THE CHANNEL ISLANDS. 

Sark. 

The metalliferous rocks of Sark consist, in great 
measure, of felspar and hornblende,^ associated with 



At the North American mine — ^ 

the temperature of the air at the surface . • was 69* 

„ a spring of water 16* fms. deep . • „ 43* 

„ water 20*6,, „ .. „ 46* 

»» »» •••••••• ZO' „ „ •• „ •••••••••■•• 44* 

At The Cliff mine— 

the temperature at the surface .... was , 46* 

„ 10* fms. deep .. „ 44* 

„ zO* ff ,, ■• „ •..•.••••••••....••••••... 44' 

„ 39*3,, I, •• ,, ..•.••••.. •••••••••• 4o* 

At (Fort Wilkins) Copper Harhour the temperature, between June, 1844, and 
May, 1846, ranged from 16®*35 to 72**03 and averaged 41*'46. 

Jackson, Geological and Mineralogicdl Report^ pp.443, — 68, — 9, — 62, — 661. 
F08TBB & Whitney, Geological Report^ p. 43. 

* During winter the pumps are occasionally covered with some non-conducting 
substance ; lest, — during stoppages of the machinery for needful repair, — the 
influence of cold air from the surface should cause the water in them to freeze. 

Daniel, Mining Journal, xxxvi. p. 390. Ante, pp. 466,-78. 

t Whitney, Metallic WeaUh of the United States, pp. 290—1, Fig. 23. Anie, 
p. 463. 

X Jackson, Geological and Mineralogicdl Report, pp. 702, — 42 — 3. Foster & 
Whitney, Geological Report, pp. 142,-60. Whitney, Metallic WeaUh of the 
United States, pp. 289—90, Fig, 27. Ante, pp. 466—79 ; Table X V. Fig, 28. 

{Mac Culloch, Geol, Tram., T. p. 16. Prince, Cornwall Geol, Trans. , ti. p. 
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smaller proportions of several other substances. The 
lodes which traverse them contain great quantities of 
the same ingredients; mixed, largely, with quartz 
and calcareous^spar, and, less plentifully^ with earthy 
brown iron-ore, iron-pyrites, and yellow copper-ore. 
At the S.S:W. extremity of the island, however, the 
Sark*8-Hope lode afforded also argentiferous and 
antimoniated galena, the super-sulphuret, sulphate, 
sulphato-tricarbonate, and carbonate of lead, together 
with the chloride of silver, earthy black silver-ore, as 
well as vitreous, red, and native silver,* where it was 
wrought beneath the sea. 

The temperature of Sark is probably much the 
same as that of Guernsey, which ranges from 24''*5 
to 83*,t a^d averages 5V'Q.% 

The undermentioned temperatures were observed 
at different depths in various parts of the island : — 



WindmiU HiU, 
Well of fresh water (1841, January 26th§) . 

Port h S^es. 

Small ttream of fresh water, out of the rock. 
Large „ „ , „ lode . 



Depth. 



Surface. 



Depth 

below the 

iurflue. 

ftni. 



42- 
64- 



Relation 
to the MS' 

level. 

fins. 



16* A 



4- A 



Temp. 



4^11 



66' 
58-7 



p. 101. Ansted, Channelltkmdi, pp. 263—6. AnUt pp. 630—2, Table XVIL, 
Fig, 30. 

• Prince, Cornwall QeoU Trans., ti. p. 102. Ante, p. 6Zp, Table X VIL 

t Ansted, Channel Talandt, p. 140. 

X Ibid, p. 134. 

i From 1843 to 1858 the temperature at Guernsey during the month of January 
has ranged from 24°*6 to 54^*5, and averaged 43''-6. — Amstbd, Channel Islande, 
pp. 134—7. 

I " Some yean ago« a letel connected with mining operations then going on, 

5i 
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UPot. 
Moderate etreun of fresh wateri out of the rook. . 

8ark*9 JBqpe Mine. 
SnuU stream of fresh water, out of rock and lode.* 

Moderate,, brackish,,, „ rock 

I^rg* n »» M» II M ••• 

8m«n M II Ml II to<fo 

M II f I fi $ II rock W . • • • • 

Water, brackish, pumped to the adU (4 fins, above 
theses) ••••r *• • ..from 



Dtplh 
bdmrtlw 

IkBi. 


IMalloa 

toth« 

Ma-ltTtl. 

ftBS. 


Temp. 


47- 


12- A* 


o 
64- 


66- 


4-B» 


66- 


24- 


4- A 


66-6 


44* 


20* B 


66-2 


64- 


SO-B 


67-2 


•1 


II 


57-2 


64- 


40-A 


58* 


fi 


II 


56- 



The Herm mines were wrought, to a depth of thirty 
fathoms, in rocks composed mostly of white, pinkish, 
buff-coloured, and greenish felspar, mixed with much 
hornblende, and sometimes with quartz and mica.t 



and opening out on the Fort du Moulin, on the side of the island towards 
Guernsey, was found to remove the water from a well in D*Izcart Baj, on the 
other side of the island."— Axstsd, Channel lelande, p. 472. 



* A denotes distance aboTC the sea-leveL 



B 



II 



below 



II 



t " A beautifiil white and black granite rock forms the hard back bone [of 
Herm] ; and may be recognised at interrals, around the coast. « ♦ • This 
granite is intersected by many wide TcinS, extremely yariable in their nature, 
but generally either soft or readily decaying. ♦ ♦ ♦ There is one at the 
back of the island of very large sise, running across more than one projecting 
headland, nearly in a south-westerly direction, consisting entirely of black 
micaceous rock. « « ♦ There are other reins of soft clay, and some of de- 
composing greenstone. ♦ ♦ 4^ Traces of copper are said to hare been found 
in yeins in tiie granite of Herm ; and mining operations were at one time com- 
menced. The chief mineral product of tiie island is, howcTer, its granite ; [but] 
it is hardly equal to the best black Guernsey granite for paving and curbetones.*' 

Ah8tbD| Channel lelande, pp. 68,-6, 263. 
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Two lodes respectively- 



bav lO'— 16» N. of E.— 8. of W.,« dip N., and moasnre 6—80 feet in width; 
„ 24** W. of N.— B. of S., • „ B., .. 2—4 



It 



i» 



f> 



Both these, — and the numerous (branches) veins 
which separate from, and re-unite with, them, in 
various parts of their range, — also contain great 
quantities of felspar, hornblende, and quartz; iron- 
pyrites abounds, and small (bunches) masses of yellow 
copper-ore occur at intervals. 

As Herm and Guernsey are but six miles apart, they 
can scarcely differ much in climate, f 

The undermentioned observations were made in 
February, 1841 ; viz, — 



Wen of fredi water t •••.r« 

ftnan stream of fresh water out of lode • • 

Large » m rook at some 

diatanoe.... 

Sbudl n ff lode • 

IGmite N N jetting out of An2» with- 

in a short distance • • 



Dtpth 
below tbs 

•OlftUM. 

taa. 


B«Iatio& 

totbe 

MS-lereL 


Tamp. 


Surface. 


10* ▲ 


O 

48-7 


8- 


2B 


49-6 


tf 


»» 


63- 


12- 


8B 


66-2 


If 


t> 


66- 



IBBLAND. 



OOUXTT OP WIOXXOW. 



The mines of Connarree, Cranebane^ Tigrony^ 
BaUygahan^ and Ballymurtagh have afforded enor- 



•In 1838 the Magnetic declination was about 24** W. Boss, Phil 2>iafi#., 
ozzzzx. p. 208. Sabinb, Ihid^ PL XIV. Ante, p. 531, Note •. 

t Ansted, Channel lilandt, pp. 134^—7. Ante, p. 736. Note §. 

X** Herm has good fresh water in natural eprings, and in two places there is 
mmiing water."<»ANBnD| Channel lelande, p. 68. 
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mous quantities of iron-pyrites mixed with slaty 
matter, quartz, and various ores of copper,* from 
several beds of different widths which conformably 
interlie schistose rocks, presumed to be portions of. the 
Silurian system. ' 

At 3*1 1 fms. aboTe ) ( Dablin the annual mean temperature from ' 

the sea at > « 1840 * to 1851 » I ^„ qqo.^^ 



& M 6-6 1 



9f 



Gourtown 



ti 



in 1851 { 



; 



As Ovoca lies between Dublin and Gourtown, it 
probably differs but little from them in climate. 



LocallUet. 



Cofmorree Mine. 



Water, a well 

„ a moderate stream out of clay-slate . 



f> 



M 



course,. 



9, pumped to the surface from 

Cnmebane Mine. 

Water flowing fk'om a hole bored in the 
Sulj^ur<ourae • 



Depth 

Mow the 

•arftwe. 

fms. 


BelaUons 

to the 

eea-leTel. 

fms. 


Temp. 


1840. 


Miy. 


Not. 




- 


e 


o 


Surface . . 


100- A 


• • 


45* 


64* 


75- A 


■ • 


49-5 


•> 


tt 


• • 


60- 


9t 


fi 


• • 


49- 


72- 


2*B 


64-5 




92- 


22* B 


65-6 





„ pumped to the adii (16 fms. above 
the sea •••••• ••••.. from 



COUNTT OF WaTBKFORD. 

The mine of Knockmahon has been wrought, both 



* Henry, Phil, Trofw., xltii. pp. 500—3. Journal des Mines, No. xti. pp. 
80—5. Weaver, Geol Trans., ▼. pp. 173—8, 213—30. Haughton, Journal of 
the Oeol Soc, of Dublin, T. pp. 280—2. Smyth, Records of the School of Mines, 
z. pp. 870— 97> Mahon, The Mines of Wicklow, pp. 85—75. Ante, pp. 540— 
69, Table XVIII. 

t Lloyd, Trans, Royal Irish Academy, xxii. p. 416. 

t Ibid, p. 424. 

% Ibid, p. 422. 
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inland and beneath the 8ea» in greyish-green, greenish- 
black, and mottled fossiliferous slates, interlaid by 
massive rocks of felspar, quartz, and chlorite, as well 
as by thin beds of ferruginous conglomerate.* The 
lode^ — which have been very productive — consist, in 
great measure, of quartz, slaty matter, calcareous-spar, 
and chlorite, associated with earthy-brown iron-ore, 
iron-pyrites, earthy black copper-ore, vitreous copper, 
malachite, and copper-pyrites.f The cro^-wtn^, which 
intersect both the rocks and lodes, are composed, mostly, 
of slaty-clay, and disintegrated felspar ; but, at inter- 
vals, they contain spheroidal masses of quartz.;}: 

At Donmorab some 12 milei E. of Enodtmahonj the meui temperature ^ 

of the year 1851 was.. 51*6;} 

ft „ Waterford, „ 15 „ N.E. „ , the mean temperature 

from 1860 to 1868 was 50'3.| 



» Wearer, Geoi. TViOfW., T. p. 248. Du Noyer, Expikmaiion to aeampony 
Shtet» 167, 168, 178, I79qfthe Owlogieal Survey of Ireland, p. 57. BaUy, Ihid» 
p. 24. 

t Here, Ihid, p. 81. Du Noyer, Thid, pp. 81—2. AnU, pp. 594—8, Taile 



X Ante, pp. 598—9, Tabh XIX. 

( Lloyd, Trans, Royal Irish Academy, xxii. pp. 416,-24. 

I Obsenrations made at Newtown, Waterford ; — 

Yeuu Uazimam. Minimam, MaaaJ < j i vJ /^ INI ^ 

1860 78**' 14'- 50*»- 






1 82- 

£ •••••••••• /D 

3 80* 

4 81- 

6 86* 

6 85* 

7 79- 

8 86- 



, 25- 

I. ..•••••• ^u* 

, 28* 

19* 

> 20* 

20- 

16- 

28* 



Extremes 
Mean .. 



V 



86* 



14- 



52*2 

50*6 

50 

48-9 

48*6 

49*2 

50-4 

52-3 

50*3 



r\ 1673 




B. J. Qrema, Esq., of Newtown, Waterford, M8S. 
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The undennentioDed obfienrations were made at 
Knockmakan ;* — 



Water, a weU (29th April, 1840) 

„ iftniiig from the dmy-tlate and the IcNif •• 



If 



aocnmiilatiiig from aeTeral imall atretms 
oat of the lodSs • •• 



Depth 

iMlOWtlW 

tniftoa. 
Am. 


to the 

w> level. 

fine. 


Tamp. 


1-6 


8.A 


o 
48* 


16- 


8.A 


48-7 


112- 


98- B 


57-S 


ti 


i> 


60-6 



„ pumped to the adit (8 fine. ahoTe the aea) 

from** 



CoomT OP COBK* 

The Bearhawn mines are opened in rocks, of the 



• M Thermometert were placed, in Augtut 1848, in the deepeet part of Knock- 
mahon Copper Mine; « « « one being rank three feet into the rock, and 
another into the lode at a depth of [129 fathoms] from the snrface. A thermo- 
meter # « «waehvng in the gallerj or IcTcl where theae were placed. • « « 

'*Theae minea are in lat 62° 8' N. and the mean annual temperature at the 
anrfaee calculated by the usual formula would, therefore, be 60°'026* 

'* The general ayerage of the thermometers at the depth of [129 fathoma], 

and the maxima and minima, were aa follows :— 

« o o 

In air ATerage, 67*176 •* MajEimum, 68*6 •• Minimum, 66*26 

„ rook or country • „ 67*869 •* „ 68*6 •• „ 66*26 

„lode.*« „ 67*916 •• „ 68*6.* „ 66*26 

** Taking the temperature of the rock thus determined as the general ayerage 

it shows an increase of 7^*843 for a depth of [129 fathoms], or deducting [16*4 

fathoms] for the line of no rariation, we haye 1* for [16*3 fathoms]. It was 

found necessary to fix the instruments not far from being perpendicularly under 

the sea, the shaft being nearly on the edge of the cliff, which is here [11*6 to 

12*6 fathoms] high. If therefore we should • • • consider the sea IctoI as 

the surface, we shall haTC a depth of [116*6 fathoms] corresponding to [7^*843 

or 1°«16'8 fathoms]. 

*' It seems to be ftilly established • « « that there was a gradual though a 
alight diminution of temperature as the obserrations proceeded. Thus the 
temperatures were 
during^^e^t^h^^l^ j^^gj.gjg^^ in the rock 67*718.. in the &Nie 68*000 

"^^'fTSSidl- - ««-««7.. . 67*044*. „ 67*676 

OiDHiJC, IZeportf of ths Britiih Auoeiatkn {for 1844), u. pp. 221—2 
(Abri^ed). 
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Carboniferous slate series,* composed of siliceous mat- 
ter mixed with chlorite, talc, or some similar mineral ; 
at intervab^ however, they contain small quantities of 
the carbonate of lime; whilst all parts of them are 
intersected by minute veins of quartz. Near rich 
portions of the lodes they are usually lilac, pale-buff, 
or dove-coloured, and of thick-lamellar structure ; but 
elsewhere they are blue and fissile. The lodes consist 
mostly of quartz, but contain also chloritic or talcose 
matter, beside smaller proportions of the carbonates 
of lime and of iron ; moreover, they include angular 
(horses) masses of slate without number. Iron-pyrites, 
vitreous copper, and malachite occur now and then, 
bat copper-pyrites is the prevailing ore.f A cross-vein 
—composed of slaty-clay in other parts of its range- 
becomes highly quartzose as it intersects the Main 
(Mountain) lode.^ 

Ax CMtktowaMad, iom« iOmilM B.SJB., the mein temperature of the) ej.! .4 

yeerlMlwMj"*'' 

„ CahlxeiTetn, m 22 ^ N.N.W., „ m n ff2*3.{ 

The mean annual temperature at the Bearhaven 
mines, therefore, is probably much the same. 

The temperatures observed at different depths have 
been, — 



* Jukee A Kinalum. S^iOtmaiion to aeeompanj f Shs^ 197 amd 198 «(f Ma 
Gwbyieai Acrefy qf Ir^kmd^ pp. 13, 20. AnU^ p. 602, TdltU 2X 

fSiBTth, BspkuiOtwiu to aeoompmy SkteU 197 a$ul 198 qftho Qook^ieai 
8bwy 0/ IrOamd^ pp. 30 -3. AnU, pp. 603—8, ToMf XX. 

X AmU, p. 608» T<M§ XX. 

i Uoyd, 3hMt. Soffoi huh Aeademf,rxii. pp. 416,-23. 
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Water ooidng ont of a rock N. of Main Lode • . • • 

Mdinlode 



If 



II 



pumped to the adU (20 fina. above } , 

theaea)r''*"" 



Depth! 

below the 

•urfeoe. 

fimf. 



128* 
140* 



II 



Belatkm 

to the 

Ma*-leTel. 

fine. 



60- B 
72- B 






Temp. 



68-5 
61-6 



66- 



COUITTT OP KlBBT. 

The Ardtully mines were worked in, and between, 
reddish-purple, greenish-grey, yellowish-green, lead* 
coloured, or mottled, slates ;t and greyish Carbon- 
iferous limestone in which crinoidal remains are not 
uncommon.:]: Small beds of slaty-clay, quartz, and 
earthy brown iron-ore, slightly sprinkled with iron- 
pyrites and yellow copper-ore, occur in the slate ;§ 
whilst irregular bands of calcareous-spar— here and 
there charged with grey and purple copper, slightly 
mixed with copper-pyrites, and enclosing, at intervals, 
small bodies of peculiar (? organic) character — ^merge, 
after short courses, in the limestone. || The principal 



* Einahan, ExplanatioM to aoeompany Sheets 197 and 198 of the Geological 
Survey of Ireland^ p. 20, Fig, 3. 

t Jokes, Du Noyer, & Willson, Explanatione to accompany Sheet 184 of the 
Oeologieal Survey of Ireland, pp. 20 — 4. Haughton, Journal of the Geological 
Society of DubUn, ti. p. 210. Ante, pp. 613—16. 

X Haughton, Journal of the Geol, Society of Dublin, yi. p. 208. Jukes, Da 
Moyer, & Willson, Explanatione to accompany Sheet 184 of the Geol, Survey of 
Ireland, pp. 20—4. Ante, p. 613. 

{ Ante, pp. 612,-15. 

II Haughton, Journal of the Geol, Soc, of Dublin, ti. p, 213. Du Noyer ft 
Willson, Explanatione to accompany Sheet 184 of the Geol. Survey of Ireland, 
p. 37. 4nte, pp. 518—19. 
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metallifeitms deposit, however, interaecte the slate in 
one part of its range, but separates the slate from tbe 
limestone in another. Where both sides (walls) are of 
slate shallow portions of the matrix consist of slaty 
clay mingled with earthy brown iron-ore, enclosing 
nodules of hematite, and angular masses of slate often 
encrusted with copper-pyrites, together with grains of 
purple, grey, and native copper; at greater depths 
siliceous slate — the principle ingredient— is frequently 
veined with quarts and speckled with copper-pyrites ; 
moreover, where opposite sides of the deposit are 
bounded by rocks of different kinds, that portion of it 
which adjoins the slate-^although rather richer-* 
maintains, in other respects, its normal character ; at 
its contact with the limestone, on the contrary, it 
comprehends ill-defined beds of grey limestone and 
calcareous spar which embed considerable quantities 
of grey and purple copper, with smaller proportions of 
copper-pyrites.* 

Kenmare is about thirty miles N.N.W. of Gastletownsend, and 
about twenty-eight „ E. by S, of Cahirciveen ; 

but, inasmuch as it iar less open to the ocean and more 
enclosed by mountains than they are, any difference 
between its mean temperature and theirs,')' may, per- 
haps, be rather in defect than excess. 
Whilst the Ardtully mines were deepened, observa- 

• Haagbton, JaunuU of the GeoL Soe, of Dublin, Ti. pp. 212—13. Da Noyvr, 
k Willion, EagflanatioM ip accompany Sheet 184 of the Geologieal Survey of 
Ireland, p. 37. AnU, pp. 610-^19, Table XXI. 

t lioyd, Thme. Royal Irieh Aeademy, xxiz. pp. 41B»— 23. Ante^ p. 741. 

5k 
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tions were made, at various times, in different parts af 
them, with the undermentioned results. 



North, Enffme, or ArdhUfy, lode. 
Water, a imall stream ooiiiig out of slate in the N. 

n f n » W»W.W .. 

„ t a large stream out of slate (a) • 

•I t fi II to&W 

II I II II n (•)•••••••••••• 

„ , pumped to the sorfaoe. . . . in 1840 from. • 

II I II II ••••!» 1841 y» • • 



Depth 

beloirthe 

•orlbM. 

ftOf. 


TflnpwatnKSL 

1840. 1841. 
Oetobtf. June. 


17- 


60-6 


o 


•1 


51*25 




20* 


• • 


53* 


22- 


51-25 




27- 


• • 


55- 


22- 


51- 




27- 


• • 


53- 



ENGLAND. 

cobnwall. 
Thb Casadon Dzbtbiot, — 

which rises from about 600 to 1,200* feet above the 
sea, — comprehends rocks of granite,! slate,J elvan^% 



* Mac Lauchlan, (De la Beehe's), Repori on the Geoiogy of ComtoaU^ Devon^ 
and West Somerset^ pp. 14| 18. AnU, p. 696. 

fBoase, Comtoatt Oeoi. TVotw., iv. pp. I70r, 209 — 10. De la Beohe^ Btpoft 
on the Geology of Cornwall, &c., pp. 157,-9. Whitley, Reporte of the JRoyal 
Inetiivtion ofComtoaU, xxxii. p. 31. Thomas (Charles), Jtemarke on the Geology 
of Cornwall and Devon, p. 15. Webb & Oeach, Hietory and Progreea of Mining 
in the Caradon and Liskeard Dtttrict^ p. 67. HoU, Quarterly Journal of the 
GeoL Society, xxnr. p. 440. Weetem Daily Mercury, No. 2,463 (28th May, 
1868), p. 2. Ante, pp. 656—60,-62—66. 

X Rogers, Cornwall Geol, TVane, n. pp. 218—20. Boase, Ihid, it. p. 208. 
De la Beche, Report on the Geology of ComwaU, &c,, p. 79. Giles, ComtoaU 
Oeol. TVane, yii. pp. 155—6,-8. Webb & Oeach, Rietory and Progreee of 
Mining in the Caradon and Liekeard Dietrict, p. 67. HoU, Quarterly Journal 
of the Geol, Society, xziv. p. 444. Ante, pp. 656—60,-67—70. 

{ Boase, CormoaU GeoL TVwm., it. pp. 209—10. De la Beche, Report on the 
ecology tf Cornwall, &c., pp. 159,— 83,— 85. Giles, Cornwall GeoL TVane,, yu. 
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and greenstone.* The lodeA wrought at South Cara- 
don. West Caradon, and Gonamena, on the S., traverse 
granite and elvan, abound in fluor, and yield only 
copper and copper-ore ;t whilst those opened at 
Marke Valley and the Phcenix mines, towards the 
N., intersect slate, granite, and elvan, contain no fluor, 
bat afford the ores of both copper and tin,:j: Cross^ 
veins occur in several parts of the district ; ^ but neither 
of them has been traced throughout its entire breadth. 

The mean temperature of Plymouth, some sixteen 
miles S.E., deduced from 43,824 horary observations, 
made at about 60 feet above the sea, during five years, 
was 52"-08U|| 

At different depths, in various parts of the Caradon 
district, the undermentioned temperatures were ob- 
served : — 



CheesewriDg Hotel. 

Wat«r, in a deep well, full to within 4 fms. 
of the rarfiuse (26th July, 1867) 



Boekf. 



Granite. 



Dtpth 

below the 

■urteoe. 

tee. 



BeUtion 
to tbe 
i-leTeL 
fms.f 



180* A 



Tttnp. 



60-9 



pp. 168. 201. Webb ft Oeaoh, Butory and Progress of Mining^ &e., pp. 38,-6. 
Boll, QuarUdy Jownalof the Geol, Soeiety, xxit. pp. 416,— 41,— 45. Ante, 
pp. 660, — 1. 

* Rogers, ComteaU Geol, Trans., n. pp. 218—21. Boase, Ibtd, xy. pp. 207—9. 
Dc la Beche, B^fort on the Geology of Cornwall, ftc, p. 79. Giles, Cornwall 
GeoL Trans., vii. pp. 166,-8. Holl, Quarterly Journal qf the Geol, Society^ 
zxzT. pp. 421, — 23, — 44. Ante, pp. 666,-71. 

t Webb ft Geach, History and Progress of Mining in the Caradon and Lis^ 
keard District, pp. 31,-6, 61—3. Ante, pp. 678-80, Tables XXIIL, XXIV. 

X Webb ft Geach, History and Progress of Mining in the Caradon and Lisheard 
DiKHc^, pp. 24— 31. ilnte, pp. 676— 80. Tables XXV,— XXVI, 

{ WhiUey, Geological Mtf of the Caradon Mining District, Webb ft Geach, 
History and Progress of Mining in the Caradon and Liskeard District, pp. 26» 
91,— 8,— 6, 62. ulnto, pp. 681— 6 ; To^to Z2///.— IF.,— FA 

I Harris, Ssports of the British Assoeiation, m, pp. 24—6, PL X 

5 Approaumate. 
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Am. 
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Gcnamena, 




■ 






W&ter in tbe adit^ a rery large stream out 
of the (Coimlry) rook and ibtfe; taken for 
hoatehold use in the neighbourhood, as 

' it flows out at the surfisce ■••••• •>•••■ 


Qranite . 


20* 


130- ▲ 


bU 


South Caradon. 




Water, a yery large stream out of the LiUle 

Crou'courae,, 


Granite . 


44- 


96- A 


51-4 


1, 1 pumped to the adit (li fms. below 
the surface) .... from. . 


II 


J28- 


12- A 


61-6 


The Phamix Mines. 










Water, ooiing out of the (Country J rock 
and lode at the bottom of the mine. 


Granite . 


146- 


14- A 


67- 


„ , pumped to the adit (26 fms. below 
the surface) . • • • from. . 


II 


II 


II 


62-6 


Marke VdOey. 










Water, a small stream out ) /-^, ^. ^^^p. 
of Sarum lode i^^'^''^^'^ 


Slate .. 


106- 


14- A 


60*5 


H f i> (6o«om „ ) 


19 


t» 


II 


62-5 


u 9 n (•••<' »f E.) 


•f 


f» 


If 


70- 


„ , a large stream out of Marke lode, W. 


Granite . 


II 


II 


68-3 


„ , pumped to the adit (26 ftns. below 
the surface ■■■•■••«•••••. from • • 


• • 


ti 


»> > 


69-8 


WAA^V ^ wMb mWKm0^0 WW 9 W WW VVVV VV VV AS «##>• ■ ■ 





Tkb Hbhhbkiot Distbict, 

rather more than three hundred feet above the sea,* 
comprehendfi an extensive area of — more or less cal- 
careous 'f — clay-slate,J which contains, at intervals, 



* " The Menheniot station on the Cornwall Railway is 261*5 feet aboTe the 
sea-leyel." — J. D. Shb&iff, Esa., C.E., Engineer of the Cornwall and West 
Cornwall Railways, MS. 

t Boase, Comfoatl Geol. Trans, , it. p. 212. 

t Hen wood, Reports of the Royal Institution of Cornwall, xxziii. (1861), 
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numerous small cavities filled with earthy ferruginous 
matter (? of organic oricrin *) ; in some places the slate 
encloses, but in other it is interlaid by rocks of felspar 
and hornblendeyf occasionally of schistose, though 
usually of massive, structure.:]: The only lode yet 
discovered in the neighbourhood has aflTorded, and — at 
more than two hundred and fifty fathoms deep — still 
continues to afford, great quantities of argentiferous 
galena § and smaller proportions of other, less valuable, 
ores. Barren (jiucans) veins of clay || (heave) dis- 
place the lode in several parts of its range. 

During the years 1833 — 1837 the mean temperature 
at Plymouth, some eleven miles S.E., was 52°*081.^ 

Streams derived from various parts of the slate series 
have — at different times — shown the temperatures here- 
after mentioned. 



p. 39. Sedgwick, Quarterly JoumaiofthB Geol, Soe., Yiii. pp. 6, 17, 146. Giles, 
ComwaU Gtol, Transit vii. p. 201. Webb & Geach, History and Progress of 
Miming in the Caradon and Liskeard District ^ p. 38. Salmon, Mining and Smelt- 
ing Magaeine, it. p. 211. HoU, Quarterly Joitmalof the QeoU Society, xziy. 
p. 423. Ante, pp. 700 — 4. 

• Ante, p. 700. 

t Bogera, ComwaU Gfol, Trans,, li. p. 221. Boase, Ibid, iv. p. 211. Henwood, 
Seporte of the Royal Institution of Cornwall, xxxiii. p. 39. Giles, ComwaU 
GtoL Trans., tii. p. 201. AnU, pp. 701—2. 

X Ante, pp. 701—2. 

{ Henwood, Reports of the Royal Institution of ComwaU, x xxni. p. 40. Giles, 
ComwaU Geol. Trans,, vii. p. 203. Salmon, Mining and SmeUing Magazine, 
n. p. 218. Webb & Geachp History and Progress of Mining in the Caradon and 
Liskeard District, i?p. 26, Z6. ^nfo, pp. 703— H ; Tables XXVII.^VIIL 

I Henvood Reports of the Royal Institution of ComwaU, xzxxxi. pp. 40, — 2. 
Webb & Oeach, History and Progress of Mining in the Caradon and Liskeard 
District, p. 37. 

f Harrii, Reports of the British Association, Yii. pp. 24—6, PL X, Ante, 
p. 745. 
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Water in a closed well at the ) .q^, f.^. .^^k 
London Inn.... J -^^^'^P*^®*^' 


0-6 


73- A 


53-9 


Dean's (closed) weU .. 1867, July SOth. 


1- 


71- A 


54- 


Menheniot. 








Water in an open well, midway 'I 

between the Church and I 1867, July 29th. 
Wheai Mary Snn ....j 


SurfiMe. 


66- A 


64«7 


South Whsal IVekiwny. 








Water, a ■mall stream out of Teins .•..••••.... 


63- 


aboatMs- 


66-6 


W VSV^fA A OT vwmASmS* ^ Wb ^^■■■■b ^^ «■ V ^^K V ^^mmmwm •■ w 9 WW 9 9 V0 VV 




n pnmped to the adU (13 fms. deep) . • firom 


73- 


20* B 


56'6 


Wheal Ua/ry Ann4 








''•'"•''^nriSi^t:} 1861. Sept. 0th. 


98- 


48- B 


67-6 


,» pumped to the surface . . 1867» July 29th 

from.. 


280- 


230- B 


64*6 


Wheal Trelaum^.^ 








Water, a moderate stream out of i .qj.. f.. q.. 
thetMfeN } 18«1. 8«Pt. 8th. 


68- 


18* B 


60- 


tf , a small stream »* #• • • 


95* 


46* B 


66- 


.1 . a large stream out of the i 

hdeB.] 


106- 


56* B 


66- 


If pumped to the surface . . 1867, July 29th 

from.. 


210- 


160' B 


66*3 



ThB LANBBATH AVD SaIITT PiKKOOK DZSTBIOT 

rises from 150 || to, perhaps, 200 feet above the sea; 



* Approximate. 

t ** The centre of the Parade at Liskeard is 425 feet abore the sea." 

Allbm, Hieiory of Litkeard, p. 454. 

% Within these sixteen years Wheal Maty Ann has been deepened 182 fins 

{ „ „ Wheal Drelaieny „ 105 „ . 

I ** Moorswater, the head of the Liskeard and Looe Canal, is 150 feet aboTe 
the sea."— Allbx, Hiatory of Liekeard, p. 454. 
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and consists of calcareous slates, which sometimes 
contaia organic remains.* The lode at Herod! s-foot 
— the only one yet wrought to advantage — has yielded, 
and still yields, an abundance of argentiferous galena, 
and hunches of copper-pyrites, beside smaller quantities 
of seyeral other ores.t The lode is (heaved) displaced 
by a cross- (flucan) vein ; which consists mostly of 
schistose matter, but is, at intervals, thinly sprinkled 
with ore. J 

In climate, Herod^s-foot can scarcely diflPer much 
from Plymouth, Caradon, and Menheniot.^ 

The undermentioned temperatures have been ob- 
served in different parts of the district : — 



• 

KoeaUtiat. 


Depth 

below the 

■urfMe. 

Am. 


Relation 

to the 

fea-lerel. 

ftni.| 


Temp. 


Duloe. 









Water in ui open well at Benoke • . 1861, Sept. 18th 


Surface 


33* A 


66*4 


Saint Keyne. 








Water in an open wellir 1861, Sept 18th 


Surface 


25- A 


66'4 


EerotP§-fo€*, 








Water, a large itieam out oMhe| iggi, gept ifith 


137- 


110- B 


67-6 


„ pnmped to the surface.. •• 1867, July 27th 

from.* 


160- 


186* B 


61- 



• Giles, ComwaU Geol. TVtnw., Tii. pp. 97—9, 171. Peach, Ihid^ p. 104. 
Sedgwick, Quarterly Jowmai of the Oeol. Society, Yiu. pp. 6, 17. HoU, Ibid, 
xzzv. p. 423. Ante, p. 700. 

t Oiles, ComwaU Geoi. Trans,, yn. pp. 201 — 3. Salmon, Mimng and SmeUing 
Mayasine, n. pp. 211—17. Webb ft Oeach, History and Progreu of Mining m 
lAeCWodbn^IruifeMnfDifAne^pp.lO— 18. ^nte, pp. 705— 15 ; Tahle XXIX. 

%Anie, pp. 715—18, Table XXIX 

% Harris, Beporte qfthe BriHeh Aeeoeiation, TU. pp. 24 — 5. Awte^ pp. 745^—7 . 

I Approximate. 

Y Carew, Survey of ComwaU (1602) f. 130. Norden, SpeeuU Briianmim Pan, 
p. 86. Sonthey. Poetical Works, p. 656. Blight, Aneieni Crosses and other 
AsOigisiiies in the Bast of ComwaU^ pp. 90—2. 
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Sbbomkikb. 

At JEardistofif some five miles S.E. of Oswestry, the 
New Red Sandstone and a band, varying in width 
from a few inches to perhaps five feet, by which it is 
intersected, both consist, in great measure, of granular 
quartz ; but, whilst the former is tinged, more or less 
deeply, by various proportions of ferruginous matter, 
the latter contains, at intervals, great quantities of 
earthy brown iron-ore, sometimes largely mixed with 
the green carbonate of copper, and occasionally thinly 
sprinkled with grey copper-ore.* At a depth of sixteen 
fathoms, however, the iron-ore is replaced by blue clay, 
when all trace of copper-ore suddenly disappears. 

A narrow ferruginous cross-vein intersects the whole 
formation ; but occasions no (heave) displacement. 

At Whittington, about five miles N.N.W.of Eardis- 
ton, the temperature, — between March 1842 and 
February 1843, — ranged from IT to 81°, and aver- 
aged about 49°7.t 

* Murchison. Silurian System^ pp. 39, 298. Ante, pp. 616 — 16. 

fAt Whittington, within five miles of EardittoUt the extreme and mean 
temperatnrfi from March 1842 to Febrnarj 1843, were — 



Months. 



1842. March .. 
April . • 
May • . • . 
June . • 
July .... 
Aug. 
Sept. .. 
Oct. .... 
Not. 

Dec 

•l843. Jan. ,. 
Feb 



Max. 



9 A.V. 
Mia. 



Bxtremea .... 
Means ••••••«. 



60-3 

65- 

60*5 

69-3 

69* 

70-6 

68* 

55- 

48-6 

66-2 

02- 

42-3 



35-7 

37- 

46- 

65- 

64*2 

66-2 

60- 

32- 

34* 

31- 

22*5 

19- 



70*6i 19 



• • I • • 



At. 



o 
44- 
46*8 
54-2 
62- 
61-4 
64-4 
67-3 
46-7 
40-7 
44-2 
38*5 
34*4 



49-4 



3 P.M. I 9 P.M. 

Max.|Min. At. Max. Min. At. 



65- 

66-3 

68- 

79-2 

74- 

80-6 

70-2 

67-6 

60-6 

66-2 

53- 

47-6 



40-7 
43- 
62- 
69-7 



48-1 
53*8 
69-8 
68- 



66-3 66-1 
66*5 66*4 
61-7 61-4 



80-6 



40* 

38- 
37-6 
32*2 
28- 



28- 



49-7 
43*4 
47-8 
41-8 
86-8 



63-6 



o 

49- 
64' 
64 
64- 
61- 
63- 
63- 
49- 
47-3 
66-3 
51' 
46-6 



64- 



o 
36- 

36- 
39- 
47- 
49- 
45- 



o 
41- 
42-3 
48-2 
55-9 
54-9 
58-6 



Thermometon. 



Max. Min. 



42-666*6 
32-2'41-8 
80- 187-8 
31*544-9 



27- 
18- 



18- 



38*8 
33-7 



49-7 



46*2 

^ — / 



o 
61- 

67- 
69- 
81- 
76- 
81- 
74- 
69- 
62- 
69- 
66- 
61- 



I o 

'28- 

|24- 

33- 

34- 

41- 

42- 

184- 

124- 

28- 

27- 

16- 

II- 



81- 



11- 



At. 



43-1 

44-2 

621 

69-8 

69-1 

62*3 

66-4 

44*6 

41- 

46-2 

39-1 

34*4 



48*36 



Tub Bbtbbsnd C. A. A. Llotd, MS. 
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At Eardiston on the 17th — 18th of November, 
1842— 
water at the surface r was frozen ; 

•9 iandng from the metalUferoua band at 15 fini. deep, had a temperatiire i ^^o . 

Qf J ®* • 
M pvmped to the surface from 16 ,| „ i »» 50^; 

It may, perhaps, be desirable, to place the facts, 
already described, in such various points of view, as 
may disclose their respective peculiarities. 

The mean depths of the mines in each district ; — 
„ temperatures „ „ ; — 



99 



»» 



99 



99 



99 



rutioB of inorease Id 
temperature, ez- 
presaed in fathoms 
of descent requisite 
to an elcTation of 
one degree; * .... 

annual temperatures ) 



99 



99 



99 



at the surface. 

are set forth in the following columns : — 



99 





FroTineM Ie Diitriets. 


Undergroood. 


Bwikce, 


Ooontries. 


Metn 

depth. 

tat. 


Mean 
temp. 


Meta 
ratloe. 

tWM* 


Mean 
annual 
temp. 


CHTLI •rt««*.«** 


Chafiarcillo 

Minas Gteraes • • • . 
Yirsinia 


155 
53 
15 


6^-2 
67-9 
56*8 


21-6 
26-2 


64- 1 
60-49 t 
55- 1 


BXAllL 

UnrxD Statib . . 







For the foregoing extracta, from a Meteoroloffieal BegitUr which extends from 
March 1842 to July 1851, the writer is indehted to the ReTerend Albany Bossen- 
dale Lloyd of Hengoed and George James Symons, Esq., F.M.S., Editor of 
" Britiah RamfaUr 

* Henwood, ComwaU GeoL Tran$^ y. p. 404. 

t Keith Johnston, AtUu of QmMral Phanomena^ PI, XVIIL Ante, p. 724. 

iAiUe, pp. 726^8,— 9,— 32. Tabiea XXX,--XXX1. 

S One oheerration only. 

5l 
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ProrloeM lb Dlttrleti. 


UadfligMVBd. 1 


Swftoe. 


Ooontilei. 


Mean 

dspth. 

mil. 


Maaa 
l/soip. 


MMn 

latios. 

fkns. 


aanoal 
temp. 


CmARNBL I8LAHBB 

Ibxlaxd \ 

Snolahd .... < 


Sftik ft Henn • • • • 

Wioklow, Waterford, 
Cor]^ & Kerry . . 

Cornwall 

Shiopahire 


87 

92 
16 


63-4 

62*6 
64* 


10- 

14-1 1 

6-8t 
1 


6l-6» 

60-8t 
62-3 1 

62-08 § 
49-7 f 



Other details appear in Table XXXIL 

The mean — depths, — temperatures, — ^and ratios in 
which the temperatures increase with the depths, in 



* Anitedy Channel Ulandt, p. 140. AniB, p. 786. 

t Lloyd, Tram, Royal Irish Academy, xxn. pp. 416,^22,— 3,— 4. Ante, pp. 
788,— 9,— 41,— 3. B. J. Greer, Esq., MS. Ante, p. 739. 

X In the principal mining diatricti of Cornwall and DoYon four hundred and 
fifteen obaerTations afforded the undermentioned results : — 



Distridi. 



Saint Just •. 
Saint iTes .. 
Maraalon • • 
Gwinear, ftc. 
Helston •••• 



Mean \ 
depth, 
ftac 



96 
129 

76 
101 
134 



temp. 



67%4 



63-66 
63-87 
63-4 
66 66 



Keen 
fatios. 



14-3 

11-2 

7-7 

7-4 

8-8 



SlftrieU. 


Men 

depth. 

fkai. 


Mean 
temp. 


Mean 
ratioc. 


Camborne, &c. 
Bedruth, &c. . 
Saint Agnes .. 
Saint Austell . . 
TaTistock, &o.. 


98 
132 

99 
136 

72 


6243 
71-37 
66-91 
70-62 
69-07 


10-6 
6-8 
8-4 
6- 
8-9 



Mean depths.... 112 fms.; — 

„ temperatures •• • • 66*88 ;— 

„ ratios O-Sfms. 

Hbxwood, Cornwall Geol. Trane,, T. pp. 402,-6. 

§ Harris, B^porU of the British Association, yu. pp. 24,-6. Ante, pp. 746—7. 

I One obserration only. 

% The BeTerend C. A. A. Uoyd, of Whittington near Oswestry, MS. Ante, 
p. 760. 
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the different rocks of the several districts already 
mentioned, appear in the following pages: — 

Meftn 
4«pth. 



New Bed Sandstone* 



15 



Wmp. 



Si' 



nUlOf. 



One 

obMrrattoB 
onljr. 



* *' New Bed Sandstone [is] yexy mncli affected in its conductiYitj bj being 
Mtarated with moisture. 

Two blocks,— of which the second was the harder,— possessed the under- 
nentioned powers of conduction when in different conditions ;^ 

1. 2. 

Dry 26 49 

Satarated with moisture.... 60 i^ 

H0FKIK8, Phil, Trans., oxlyxi. pp. 808,-18^—19. 

At the mine of Monk-Wearmouth — which was sunk, — 

264* fins, beneath the surfuce, 

249*5 H „ sea, 

to the coal-seams which underlay the magnesian limestone of Durham — 

the mean temperature at the surface was ?-. 47^*6 

„ „ the depth of 264 fms. „ .. 72^.6 

If, therefore, the depth of the ) , -.^ ,^ , .^^ ,^ :««,*.«• «/ * om 

iiTariablepbuiebitakenatJ " 16-6,„ we haYe anmcreaseof tern- 

pcxmture equal to one degree for 9*9 fms. of descent. 

Phillips, London and Edinburgh Phil, Mag,^ y. pp. 446—51 (Abridged). 

The coal-mine of Torcy (Department of SaAne et Loire)— 

was opened at 169*3 fms. above the sea ;— and 

„ sunk • 155*9 „ below „ ; — 

the total depth thus being 325*2 „ „ the surface. 

The annual mean of the climate ..••. was 48^5 \ 



M temperature maintained at 303 ftns. deep, in an abandoned part ) ^^e 

of the mine ) " 

The works of MouiUelonge, some two miles distant,— 
were commenced at 175*3 fhis. aboTe the sea ; 

and — Shaving pierced the New Bed Sandstone — > on-T below 

entered the Coal-measures ) " " " ' 

they were continued, however 250* „ deeper;— 

reaching eventually a depth of 207*7 ftns. below > 446* „ beneath the 

the sea, or...... \ surface, 

where the temperature was 100^-9. 

Now the difference 

^^'T^^*!!? SS!^ }*Pd the teiBpwatureaHOT ftm. in the mine waia»»*5(l);- 

446 „ la MouOUbmo* „ fiB«*4 (8);- 

„ S» iknt. at Tor^ „ „ „ „ „ „ !••■•(»). 
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Bocks. 


Moan 

depth, 
fmi. 


temp. 


Hon 

imtlot. 


Limettones tlteraatiiiff ••••.••••• ) 


155 


69-2 




with Felspathic and Homblendio rocki 5 


21*6 



The ratio in which the temperature increases with the depth wi 
in the first case, one degree for 9-2 fins. ; — 
„ second,,, „ 8*5 „ j— 

„ third „ , „ 7-2 „ . 

(Walfbrdin, Comptes Renthu), Smtth (Annual Address), Quarterlsf 
Journal of the Geol, Soe,, xziv. pp. Ixzix.— Ixzz. (Abridged). 
The Duekinjield colliery afforded rare opportunity for obserring, in two shafts, 
the gradual increase of temperature with depth. Of the obserrations made by 
F. D. Ashley, Esq., the proprietor, a synopsis is presented in the following 
columns :— 





F1B8T Shaft. 






Sboond Shaft. 




Bxtramot. 


Meant. 


BaUoe. 


Bztnmes. 


Meant. 1 




Dopth. 
fau. 


Temp. 


Depth 
fmi. 


Temp. 


Depth, 
fms. 


Temp. 


Depth, 
fms. 


Temp. 


Batioe. 


2-8 



51- 


1 







• 















>- 69-1 


54-4 




83-7 


58- 


^ 







115-5 


57-7 


J 

> 127-6 

J 




18-5 


119-7 


59- 


K 95-8 


58-2 




117-8 
146-5 


58- 
59-5 


58-1 


12-9 


127- 


58-2 


1 136-6 


59-4 


34- 


150- 
179- 


59-9 
62-5 


U61-2 


60-7 


9-3 


147-5 
154- 


60- 
60- 


J 




14*4 


186-5 
216-5 


64- 
66*5 


1 208- 


65-2 


15-4 


179- 


62- 


V164- 


61-8 


16- 


223- 
241-7 


67- 
67-2 


l232-d 


67-1 


13-6 


191-2 
218-2 


63-5 
65-5 


I204-5 


64- 




243-5 
266-5 


67-7 
69-7 


1 255-4 
J 


68-8 


9-6 


227-7 


66- 


1280-6 


66-2 


11-9 


269-5 


69-9 


>281-i 


71-5 




233-5 


66-5 


J 






294*5 


71-5 


J 




46-5 












298-5 


72-2 


> 309-3 


72-1 














322-7 


72-2 


J 




15-3 












325-5 


72-5 


Uss-s 


74- 














358-5 


75- 


J 
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Boekt. 



Felipathie and Homblendio Bocks 



Men 

depth. 

ftau. 



87 



Mean 
temp. 



66"^^ 



Men 
ntioe. 



10- 



At the second shaft — 



It mppears therefore, that the rocks in these neighbonring shafts mm^tnin 
different temperatures at corresponding depths ; and that at Tarious parts — of 
even the same shaft— the temperatures increase, with the depths, in widely 
different ratios. 
At the first shaft, indeed, 

ttolMerTatio9swaramsde,sndiBl7oftliem^ (^'^It^^lKnSw 

> < exceeded thoM 

18 .. „....„ 3 ( ritfiL;"^ 

•f theee differences, howeyer, only one amounted to one degree and a quarter, 
whilst most of the others were much smaller. 

Nerertheless, that the temperature increases at an ayersge of one degree for 
a deseent of 

14*8 fathoms in the first shaft, and of 
18-8 „ M second „ , 

is indisputable. 

Faibbaiiln, Report of the British Aeaociation, 1861^ Part n. pp. 53—6. 
(Paraphrased and abridged.) 

The Bose Bridge collieries, at Inee near Wigan, haye afforded opportunity 
for the undermentioned observations :— > 



Depth, ftns. 


Temperatare. 


Batioi. 

• 


Depth, ftns. 


Tempeiature. 


Raitoa. 


80*6 


o 
64-5 




339*5 


o 

87- 


• 


100- 


66- 


13- 


367- 


88-5 


18*3 


279- 


78- 


14-9 


372-5 


89* 


11* 


802-5 


80- 


11-7 


380-5 


90*5 


5*3 


315- 


83- 


41 


387-5 


91*5 


7- 


331-5 


85- 


8-2 


391-5 


92- 


8* 


335-5 


86- 


4- 


400- 


93- 


8-5 


389-5 


87- 


4- 


403* 


93-5 


6* 



Prom 80-5 to 403 fathoms therefore the increase of temperature averages one 
degree for 11*1 fathoms. 

For this interesting record the writer is indebted to 

John Abthur Phillips, Esa. 

In the Goal-mines of Virginia, which are belieyed to be of the Oolitic period 
(Ltbll, Quearterfy Journal of the Geoi» Soe., iii. p. 261), Professor W. B. Sogers 
observed Uiat 
from 06tolOOfaia.deepthelDcreaMOftem^^ 4-6 or at the rate of I degree In 7*6 ftn..; 

„ 100 „ 190 „ „ „ 8-5 „ „ 12* „ ; 



M..1S0 



ft 



ft 
ff 



tt 



»t 



ft 



0-1 



>* 



D*AbchiaC| Hiitoiredet Progrks de la Giologie^ l p. 71. 
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Boeki. 



Clay-sUte* 

Jacotinga'f • 

Taloose, mieaceoui, and ohloritio slates 
Granite* 



Mean 

depth. 

lima. 



70 
40 
18 

79 



Mean 
temp. 






efa 



67-3 
62-9 

69-5 



Mean 
zatioe. 



lis 



X 
5*8 



The mean — depths, — temperatures, — and rates at 
which the temperatures increase with the depths — 
of the mines which yield different metals and ores 
(Table XXXIV.), are— 



Metals and Ores. 



Gold ..• 
Silver 
Lead • • • 
Copper § . 



Mean depth, 
fins. 



61- 

155- 

72- 

43 



Mean temp. 



67-5 
69-2 
60-7 
53-7 



Mean ratios. 



23- 
21-5 
8-4 
15-9 



* From one hundred and thirty-four observations, in the mines of Cornwall, 
between 1830 and 1837» it appeared that the slate was about 3^-9 warmer than 
the granite at the same depth. But four hundred and fifteen obeerrations made 
in Cornwall and Devon from 1830 to 1843 showed — 

that at a mean depth of 116 fms. the temperatures of the slate averaged 68*'89 ; 
„ 94 „ „ granite „ 60''-36. 

HbnwooDj Reporit of the British A$»ociation, Ti. (1837) Part ii. p. 37 ; 
CornwaU OeoU Tran$,t y. p. 403. 

fThe mine of Agoa QuerUe — notwithstanding its depth hardly exceeded 
thirty fathoms— discharged more than three hundred cubic feet of water per 
minute. Of this enormous stream — 

at depthi ranging I 4 to 15, and STeraging 8*6, ftns.— the temperature ) 70*-9--06^*6 & averaged 
from S varied from j 78**76, 

18„«, „ 288, „ - „ 77»-8-«-6 „8ri6; 

an laerease at the nie of one degree in (8*18) little more than two fathoms. 

These temperatures so greatly exceed those observed, at corresponding depths, 

in any other mine, and the vertical range of observation is so small, that they 

have not been used in deducing the foregoing means. 

X Two observations only. 

{ «Fox observed [that] it it % \Xvl veins usually shewed themselves colder 
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Meteh uxd Oret. 



Copper and Tin* 



• • 



Iffean depth, 
finf. 



114 



Mettn tnnp. 



66-7 



Mean ratios. 



But whilst Motto Velho and Gongo Soco have been 
rich in gold, by iar the larger part of the auriferous 
deposits have consisted of iron-pyrites in one, and of 
specular iron-ore in the other. Moreover, in the lodes 
which yield copper-ore, — whether mixed or unmixed 
with the oxide of tin, — iron-pyrites always abounds. 



Between the temperatures and ratios observed, at 
various depths, in mines which have afforded similar 
metals and ores in rocks of different character^ as well 
as between the temperatures and ratios noticed in such 
other mines as have yielded different metals and ores 
in rocks of like nature, the following comparisons have 
been made (Table XXXV.) ;— 



than those which yielded copper." — AnnaUi ti d» Chimin et de Phyngui, XYI. 
p. 80 ; Edmbwrgh New PhU, Journal^ xzit. p. 140. 

'* The tin nunes of the Sauberg at Ehrmfriedendoff also show a remarkahly 
low temperature ; indeed it is a preTailiog opinion that stanniferous mountains 
are colder than others." — Rbicu, BedbctcJUungen ueber die Temperatur des Gea- 
fatnt tfi verschUdenen Tie/en in den Oruben des Sach»i$chen Engebirgei, pp. 87, 
107. BisCBOPF, Edinburgh New Phil, Journal, xxxt. p. 140. 

The following are the mean depths at which obserrations were made, and the 
mean temperatures observed in the lodes affording different ores in the principal 
mining districts of Cornwall and Devon. 



Copper •» 

Copper and Tin 
Tin 



Mean depth, fins. 



140 
74 
92 



If eaa temperatura. 



72-39 
61-45 
60-67 



HsmrooD, Cornwall Oeol. Drana*, T. p. 404. 



* Ante, p. 756, Note§. 

tHeant of fire obsertationB, but all at the same horison. 
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Koeki. 



Kew Bed Sandstone 

Felspathic & Horn- 
blendiorocki •• 



Clay-sUite 
Jacoiinffa 



Taloose and Miea< 
oeoos ilate • • • . 



Granite 



•••••••• 



MXTALS AND OUB. 



M«tti 
depth 
ftnt. 



Gold. 



67 
42 

18 



Mflu 
tamp. 



6S-4 
67-8 

62-9 



Mmb 



depth! J**" 
■fcli. temp. 



25*2 



Means | 51 | 67''*8 | 23- 



Lbad. 



48 
93 



5S-8 



68*6 



catlM. 



18-6 
10-7 



72 I 60*>-7 I 8-4 



BfeiB 
depth 
fins. 



COPPBB, 



15 

80 
57 



82 



Mesa 

temp. 



51 



;54-7 
58-4 



51*4 



ntloi* 



9*4 
141 



48 I 58°-7 I 15-9 



Amongst the mines described in foregoing pages, 
those which have yielded silver and gold occupy high 
ranges of mountains, within the tropics ; whilst such 
as have afforded the ores of other metals have been 
wrought in less elevated parts of temperate regions. 
Between the mean -depths, -temperatures, -and ratios 
in which the temperatures increase with the depths, in 
works thus differently situated, a comparison is offered 
—as well in Tables XXXII. and XXXVI. as— in 
the following columns :• 



Metala tad Ores. 


OomparatiTe elevatioo of 
•urftces, ftnt. 


Mean 

depth. 

ftni. 


Mean 
temp. 


Mean 
raUoa. 


Gold and Silrer < 

Lead, Copper, and Tin . . 


More than 200 

Less than 200 


65 
61 


67-7 
57- 


80- 1 
8-9 


Means 


• • 


62 


62-3 


16-3 



* A single observation. 

t The only obserrations haye been made at the same horizon. 

X In the day-slate of Mono Veiko, temperatnie increases with depth much 
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As fsur as these observations extend, therefore, it 
appears that at considerable altitudes within the 
tropics, the temperature is higher than at correspond- 
ing levels below the surface at smaller elevations in 
temperate regions ; but that the ratio at which it 
increases with the depth is much less rapid in the 
former than in the latter. 

The mean — depths, — temperatures,^ — and ratios at 
which the temperatures increase with the depths, of 
the mines before mentioned, irrespective of their 
geographical positions, altitudes, rocks, metals and 
ores, — are the following : — 



Bztreme depth, faa. 


Mean depth, ftns. 


Mean temp.* 


Mean ratioi.* 


Surface to 50 . • 


28 


61- 


' 


50 „ 100 .. 


65 


60-5 


. 21-4 


100 „ 150 .. 


122 


66-4 


4 


150 „ 200 . . 


155 


72- 


5- 


200 and beyond • 


227 


73-2 


60- 


Means 


62 


62-3 


16-3 



len xapldly than it has been found to increase in the smiilar rooks of Cornwall. 
HxHWOOD, Proceeding* of the Eayai GeoL Soc. of ComwaU, 24th Oot 1865. 

At Mofro Velho in Brazil the rate a^ which the temperature increases is but 
one degree for (3S'3 fathoms) 200 feet.— Sxtte, Quarierfy Journal of the Geoi. 
Soe., TJLSY, (1868) p. IzzxtL ; AnU, p. 727. 



* One hundred and thirtj-four obserrationB in the mines of Cornwall and 
Beron afibrded— between 1830 and 1837— the following results :— 

5m 
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But at great altitudes in tropical regions — where 
the temperatures are above, whilst the ratio is below» 
the average, — and a^ smaller elevations in temperate 
climates^ — where the ratios exceed, whilst the tempera- 
tures fall short of it,— observations have not been made 



Books. 




8LA.TB. 






QaAHITB. 


-1 


BxtraoM dflpth* 
ftnf. 


Ma«a 

dflpth. 

rail. 


Men 
temp. 


BtliM.a 


Mmm 

depth. 

tnu. 


Metn 
lamp. 


BaSloi.« 


Snnhoeto 60 ••.. 


86 


67- 


8*8 


81 


61% 


11-4 


60 ,, 100 ••.. 


73 


61*3 


8-1 


79 


66-8 


6-6 


100 „ 160 .... 


127 


68- 


4*8 


133 


65*6 


6-6- 


160 „ 200 .... 


170 


78- 


61 


— 


— 




200 and beyond.. 


221 


86*6 




237 


81*3 




Means •• 






6:6 






6-9 















HBxnfooD, Thomaon'i Beoordt of Oenerai Seimee, zy. (1836), p. 198 ; 
lUports of iA4 BriUth AuodaHon, TZ. (1837), Part U. p. 36. 
'* By burying the bnlbs of different thermometers at rarious depths below the 
deepest exeayations oC mines " the undermentioned results were obtained:— 



MiaeL 


Deptii 
bebnr iiirflMe. 

tOM, 


TemperatiiTCi. 


Bailoifromiiiiftwe. 




230 
262 
290 


o 
80- 

82- 

86*3 


7-6 
8* 


CofuoUdaied Mines 


8-8 



Fox, lUport of ike British AssociaUant yi. (1837» Part L), pp. 134—7. 
(Abridged.) 

' ** Upon the whole, I beliere that • « # the ratio in which the temperatore 
augments in descending is greater in shallow than in deep mines." 

Fox, London and Edinburgh PhiL Mag., zi. (1837), p. 623. 

At a mean elevation of about 240 feet aboTe the sea, the ground, at a depth of 
three feet, maintained, throughout the year, an ayerage temperature of 49^*86. 
One hundred and seyenty-seyen obteryations, in different partSi bat not the 
aTbna columiM are now added. 
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in the same proportions at different depths. Thus,- 



Eztnma depth, fins. 


Obserratioiit in 

•lerated tropioal 

regions. 


Obseryations at 

moderate altitudes in 

temperate climates. 


Snriace to 50 ... . 


24 


17 


50 ,,100 


6 


12 


100 „ 160 .... 


4 


10 


150 „ 200 .... 


2 


— 


200 and beyond. . 


2 


— 


Totals 


37 


39 



>f 



t> 



deepest, of many mines in Cornwall and Devon, exhibit increments of tempera- 
ture equal to 10® each at interrals of about 47, 79, and 125 fathoms of descent. 

Whilst fifty-three experiments in the deepest IsTels or accessible parts of 
mines show the rock, water, and air to preserre in round numbers,— 
a temperature of 60° .... at 59 fins, below the 

surface ; 
70 • • • • „ 132 ff 

oO .... „ 239 „ 

. . . . c^ 111 ••.. ,, Ov ,, 

10 more „ 73 „ 

10 „ „ 114 „ still deeper; „ 10*7 

Fox, lUporU qf the BrUish Auoeiaiion, for 1840, pp. 310—16 (Abridged.) 

The following columns show the respectiTe ratios of increase in temperature 
expressed in fa&oms of descent requisite to produce an eleyation of one degree ; 
deduced from four hundred and fifteen obserrations in the mines of Cornwall 
and Devon:— 



and „ 

being an increase of 



n 



»i 



tff f 

„ ; or 1° in 6. ffaii. 
deeper; ,, 7*3 



» 



i> 



Depth. 


OfSBiU. 


Slale. 


Bocki. 


eimnsi. 


Lodm, 


Tln- 
lodM. 


LodM 

jleldiog 

both 
tin sod 
copper 


Copper- 
lodM. 


Mesoi. 


Itaif. 


tas. 


tlOM, 


ftnt. 


ftni. 


ftni. 


ftou. 


orti. 
fint. 


fms. 


fins. 


Snr&ce to 50 


9-3 


5- 


5-8 


8-2 


6- 


8-6 


6-5 


4-6 


6-8 


50 ,,100 


9-1 


71 


8-1 


6- 


8-3 


7-3 


6-4 


8-5 


7-6 


100 „ 150 


8-3 


8-3 


6-7 


11- 


7-8 


8-5 


10-5 


8- 


8-7 


150 ,,200 


• • 


4-4 


3-7 


4-9 


6-3 


• • 


3- 


4*5 


4-5 


200 & beyond 


7-5 


6-5 


9-5 


3*9 


5-2 


5-1 


■ • 


6-5 


6-4 


Means •• 


8-5 


6-2 


6-7 


6-8 


67 


7-3 


6-6 


6-4 


6*8 



Hbkwoop, Cornwall Geol, Trmu^ t. p. 406 ; (D'Abckiac), 
Hiitowt du ProgrU de la Q4ohgU, l. p. 69. 
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This preponderance of observation — 

at leas than 50 fathoms deep in elevated, tropical, regions ; 
firom 50 to 150 „ fp in lower, temperate, countries ; 
and at all greater depths ... at great altitudes within the tropics, 

accounts for the apparently higher temperature from 
the surface to fifty — than from fifty to one hundred — 
fathoms deep. Yet, whether unequal numbers of ob- 
servations — in each of several countries so far apart, — 
at altitudes so various, — in rocks so different, — and in 
mines yielding so many metals and ores, — can afford 
results accurately representing the mean temperatures 



The temperatures obsenred in the rocks or lodes at the deepest levels, and ratios 
at which the temperatures increase with the depths, of mines in yarious parts of 
C ornwal, are — 

Bocki. 



Orw. 



Botallack 



• • • • 



Levant 



Doleoath 



IVesavean . • . • 
United Mines • . 



Par Consols 



1 



Copper & Tin. 



Copper & Tin. 



Copper & Tin. 
(another lode) 

Copper • . • • 

Copper •••• 
Tin 



Copper 



Slate . 
Slate . 
^ Granite. . 
Slate 

Granite. . 



1 



Date of ob- 
tenraU(mi. 



} 



Granite. . 
Slate • • 
Slate .. 



1837 
1853 

It 
1867 
1822 
1857 

V. f» 

1837 
1863 
1863 
1837 
1837 



{ 
{ 



Depth, 
fall. 



188 
266 



»> 



»i 



230 
272 

»f 

262 

362 
276 
128 
208 



Temp. 



79- 

87- 

74- 

86- 

76-6 

73- 

79-6 

82*6 

90*6 

94* 

74- 

84- 



Batioi. 



6*6 
6*9 

10-6 
7-8 
9- 

11*8 
0-2 
81 
8*6 
6*3 
6*7 
61 



In the United Minet, \ the temperatnre of the hot ) , ,m> a- *ii. m*i/« «# iw^^^mm^mm. ie in s-o «b«. . 
at 206 fma. deep! } spring ^.g J "B* & the ratio of hiaesM !• in a-fi ftw. j 

„ in another IcMl, ,, ...... ,, 08» ,, ,, 6*7 „ . 

Fox, Reports of the British Assoc, for 1867 (Abridged and Paraphrased). 

** The North or Hot- Lode of the Clifford Mines, formerly known as that of the 
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and ratios on any one vertical line, may, perhaps, 
be open to question. 

The composition and structure peculiar to different 
strata afford greater or less facility for the ascent of 
water and vapour ; which, co-operating with the con- 
ducting power proper, in various degrees, to all rocks, 
— aid as well in transferring towards the surface of the 
earth some portion of the heat maintained within it, 
as in determining to each formation its due distribution 
of temperature. Occasionally, however, this normal 
equilibrium is disturbed by the miner ; * through 



UmUd Mines, is one of a group of east and west [copper-] veins which are en- 
eased in the clay-slate or HUtu, on the east of the granite hill of Cam Marth. 
• • • The author found, in 1855, the chief spring welling upwards in a level 
251-6 fathoms deep, with a temperature of 114°. « * • In [1864, howeyer,] 
these parts of the workings had been laid dry by the extension of deeper gal- 
leries, and the point of egress of the springs was along the rich lode, advanced 
[much] farther eastward. * • « [In this part of the works] the principal 
body of the upward-flowing water was to be seen rising % 4t 4t on the north 
side of the magnificent lode of cellular, black-stained, cinder-like pyrites. The 
next Jevel [at 270 fathoms below the surface] is advanced farther eastward by 
some 70 fathoms ; the lode exhibited a good breadth of fine black-coated copper 
pyrites ; and small feeders of water, issued mostly from the north, or hanpinff* 
waU, almost scalded the fingers holding the thermometer, which marked 122°. 
« • 4t At the bottom level, which is 275 fathoms deep ; in its end the lode was 
narrow, and very impervious to water, but a little rill trickling from it showed a 
temperature of 121^ • « * 

Between my last two visits * # * the point of issue of the hotter water had 
been deepened 30 fathoms, and the temperature was increased by 8°. This 
would give 1* for 3*75 fathoms. • • • 

Smyth, Mining and Smelting Magazine, Ti. pp. 193—6 ; BepofU of 
the British Association, for 1864, Part zi. p. 70. (Abridged) 

* " Numerous observations show that, whilst the conditions of the works on 
mines are unchanged, the temperatures at considerable depths are constant ; 
but it seems not to have been ascertained whether the temperature of any spot 
—after other openings were extended beneath it— remained the same as it had 
been when it was the bottom of the mine. To invite enquiry on this subject, I 
venture to offer the following comparisons. 
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whose shafts and (levels) galleries, water and vapour 
circulate more freely than they had previously circu- 
lated through the cleavage-planes, joints, and crevices 



Eati Wheal Crofy (a ooppez^mine, wrooght in feUpathic and homblendlc 
rooks: — 



Lonffdote, Bnffin$'lod$ 



M 



afWMNiOfi, Beefn^s Lode 



9t 



II 



Wheal Ver (a tin-mine, opened 
in day-slate). 



Mam Lode, W. 



w •••••••••••• 



11 



n 



i> 



II 



n 



II 



19 






VW. 

,W. 

.B 

, E., bottom of the level • 



r« 



• •• 



Dsplhy 
Ins. 



1838. 
T«ap. 



85 



115 



68^5 



69* 



1838. 



• • 



230 
240 



78- 
80*5 



rso- 

LSI- 



• • 



1840. 



Depth. 



85 
115 
115 
135 



Vtmp. 



o 
60- 



64- 
62* 
70-75 



1859.« 



210 
222 



} 



240 
251 



> 311 



821 
321 



74.5 
75- 



74- 

80- 
''86- 
82-5 
90-25 
91- 



Water discharged b j pumps at the AdU, 

from ..I 240 69* 321 75- 

Thns, at Eatt Wheal Crofly, 

on the Longehee Enffisie^lode, the temperature 

at the bottom was 63'''5 in 1838 when the works were 85 fins, deep ;~ 

but it had fallen at the 

same spot to . . 60* ,, 1840 „ 80 „ deeper;— 

jet at the bottom it had 

risen to •••• 64* „ ,, ,, 115 „ deep: 

a ThflM obMrrationi were made b7 the late Oaptsin Fraacii Fiaiicii^ with UMBSme ioitru- 
nenti which had been med bj the writer in 1888i 
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in the rocks and lodee ; as therefore, each successive 
extension of deeper works intercepts, in its turn, the 
ascent of warm currents, the temperature of the original 
bottom gradually declines. 

That, here and there, portions of various rocks and 
vein-stones are cooler than those above them, seems 
too well authenticated to admit of question. Such, 
infrequent interpositions, however, are seldom of great 
vertical range, and there is reason to believe they have 
usually but small horizontal extent ; moreover, between 



at AMM't Lode, the tempentnre 
»t the bottom ...... waa 69*** in 1 838 when the worke were 115 fine, deep ;•- 

but it had, at the same 

ipot declined to.. 62* „ 1840 „ 20,, deeper:^ 

yet at the bottom it had 

riten to Id'IS „ „ „ 185 „ deep. 

At WkMl Vor, 
the tcnqwratnre on the Ifom Lode 

at the bottom waa 80^6 in 1888 when the mine waa 240 fine, deep;— 

bat it had at the lame spot 

fallen to .... 74'a „ 1859 „ 81 „ deeper;— 

Dererfheleaa at the bottom 

it had adTanced to •• 91* « „ „ m 821 „ deep. 

HxrwooD, ComwaU OeoL TVane,, t. (1843), p. 395 ; Reports of the iZ^yol 
JbuHiution of Cornwall, zu. (1859), pp. 21—3 ; Aimalee dee Mmee, 5me 
Sdrie, m. pp. 571—3. 

At Wkeol Vor, on the 30th September 1858, the mid-day temperature 

at the anrfaee waa •• .. 67^; 

bat a^ the bottom, 311 fioa. deep, the air and the water isaniog from 

the rock were both at . • . . 80^. 

SxTTK (Annual Addresa), Quarter^ Journal of the QeoL SoeUtyf 

xxiY. p. IzzxT. (Abridged.) 

" On eompaxing the reanlta obtained in Dolcoath in 1821^2 asd 1827. it ap- 
pcara that the temperature waa increaaed only 4° in one leTel with an inereaaed 
depth of 42 fkthoma, giTing a ratio between the atationa of 1** increaae in 10*5 
&Uioma ; and in another lerel the temperature waa actually 2^ to 2^5 leaa than 
in 1822, although 42 fathoma deeper than the mine waa then." 

Fox, Beport of the BrUish AeeoeioHon, for 1857» Part i. p. 100. 

« Ante, p. 764, Sub^ote. 
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their temperatures and the temperatures of the warmer 
rocks above and below them, the differences rarely 
exceed two degrees, and usually they are much smaller. 
Whether this state of things is a natural one,— or 
whether — in fact — it may have been brought about by 
the shafto, levels^ and other openings in which it has 
been observed, — is beyond the scope of this enquiry. 

W. J. KENWOOD. 



3, Clarence Plage, Pemzange, 
1870, Febbuabt 3iu>. 



On the changes of temperature which take place — at 
the same^ and at different^ times, — on the surface 
and at depths of three, six, and nine feet in the 
Ganga, at Agoa Quente in Brazil 

The following observations were made with a view 
to ascertaining the rate at which solar heat penetrates 
the earth. 

The high granitic ridge of the Cara^a,* situate in 
Long. 43** 10' W., Lat 19° 60' S., is, on the W.S.W. 
— separated by a deep and narrow glen from a parallel, 
but less elevated, range consisting of talco-micaceous 
slate^'f and schistose iron-glance interlaminated with 
quartz (ItahiriteX), in which — at least— one con- 
formable bed of auriferous (Jacotinga § ) manganese, 
iron-glance, and talc has been extensively wrought 
Considerable portions of the talco-micaceous slate, as 
well as of the Itahirite and Jacotinga, are overlaid by 
(Canga || ) breccia, containing sub-angular masses of 
the selfsame rocks and of quartz, usually cemented by 
compact brown iron-ore, but sometimes imbedded in 

• AnU, pp. 174—6. 

t Ibid. pp. 176» 220. 

X Ibid, pp. 214,— 21,— 44^— 8,— 98. 

{ Ibid, pp. 173, 214,— 16«— 10,— 23,— 7,— 36,— 46,— 61,— 86, 803« 729. 

I Vnd, pp. 216,— 17,— 36,— 45,— 99, 319,— 24. 

'* The ground rang under the hoof a« if iron-plated ; • • * • The appear- 
ance of the mineral reminded me of the laterite in Malabar and Western India, 
hnt here it ia the richest hematite.** 

BuBTOir, BxpkraiionB of the Bightandt of the BratU, i. p. 315. 

5n 
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* 

reddle. Particles of gold ♦ and nests of native copper* 
occur in the Canga^ but too rarely to need further 
remark. 

Some four hundred fathoms N.W. of, and perhaps 
sixty fathoms above, the works at Agoa Qfiente;\ — 
that is to say about three thousand six hundred feet 
above the sea — the surface is partially clothed with a 
stunted coppice of ( Lychnophora) Candeia ; % and 
at this spot holes § — of two inches in diameter and 
respectively of three, six, and nine feet in depth — were 
sunk in the Canga. 

Thermometers — adjusted to the Standard of the 
British Association, by Pastorelli of London — were 
placed at the bottoms of the holes ; which were then 
carefully closed with long wooden plugs wrapped in 



• AnU, p. 236. 

t Ihid, pp. 224—42, 729—31. 

X ** Bar plusieurs pentes oouTertea de pierres, je tronrai en grande abondasee 
«n« esp^ce 4 petites feaUlea du genre Lychnophora Mart. (Vulg. candeia), genre 
qui, dans lee montagnes, caract^rise les c6tes pierreuses."— Saikt Hiulirb, 
Voyage dant Is district dot Diamatu et tur U littoral du Br^sii, z. p. 81. 

Gardner, Travels in the interior of Brasilf p. 473. 

{ " Met obserTationi sont comprises entre le 11* degr£ de latitude bor6ale et 
le 6* d^gre de latitude australe. 9 % ^ J*ai toujours obserT^ dans nn endroit 
abrit^ un res-de chauss6e, une eabane d*Indien, un simple hangar. 4k • * 
Dans le Tillage de Zupia, mon thermomdtre 6tait plac€ au rez>de-chatts6e, dans 
un trou de 8 pouces pratiqu^ dans le, sol ; ce trou aTait un demi-pouce de 
diamdtre. Le maison 6tait couverte de fuilles de palmier. • • • Lorsque le 
thermomdtre ktaii en experience, on bouchait I'orifice du trou avec un morceau 
de carton sur lequel on appliquait une grosse pierre. 

"La temperature moyenne du Tillage de Zupia aTait M fiz6e I 21^-6 C. 
(70'''7 F.) par de nombreuses series d'obsenrations thermom^triques faites en 
1825. 1826 et 1829. Zupia ^st ^ler^ au-dessus de la mere de 1,225 mitres 
(4,019 feet). 

*' Je rapporterai maintenant la march du thermomdtre au-dessons du-tol, telle 
que je Tai obserT^e dans diffiSrentes localit6s,— 
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doth ; and—- except for a minute or two at each read- 



8 ponces sou tern. 



Bsas Tsir. 



18S0. 
AottleSil Slum. 

10 

11 

1 

3 



•-• 



21^0. 

21-4 

21*5 

21-5 

21*6 

21*4 

21-4 

21*4 

21*4 

21*4 

21*4 

21*3 

21*3 

21-3 

21-5 

21*3 

21-3 

21-3 

21*3 

21-3 
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v« 
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• • 



• • 



Ifl9ik8h.m 
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6 
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4 
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Is 12^91uin. •.../••• 

midi. 
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3 

4 
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Isiekmidi. 
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lsl8kmidL 

La bonis dn thermamitrs a M plae5e ^ nn pied an dessons ds la surfaoe'da lol. 



• ■ 



7(?5P. 

70-5 

70*7 

70-7 

70-7 

70-5 

70-5 

70-5 

70-5 

70-5 

70-5 

70-3 

70*3 

70*3 

70-7 

70-8 

70-3 

70-3 

70*3 

70-3 



21^0. .. 71- P. 



I 



22*2 

22*2 

23*8 

22*8 

20- 

23*3 

22*2 

23*3 

23*5 

22*5 

20*5 

21*1 

20*6 

22*6 

23*9 

22*8 

22*8 

22*3 

24*4 



.. 



•• 



72- 

72- 

74*8 

78- 

68' 

74- 

72- 

74- 

74*3 

72*5 

68*9 

70- 

69-1 

72-7 

75- 

73- 

73- 

72*1 

75*9 



lel8i3h.8oir. 



6 

9 
Is 19 ji 9 h.m. 

midL 

2 

8 

6 
ls20iillb.m. 

midi 
. 3 
Is 21 i 8 h.t. 

5 
Is22 2i9h.m. 

3 h.t. 



>...•• 



21*5 C. 

21*5 

21*5 

21*5 

21-5 

21*5 

21*5 

21*6 

21*6 

21*5 

21*5 

21*5 

21*6 

21-5 

21*5 

21*6 



• • 



•• 



70*7 F. 


23*4 C. 


70*7 


22*3 


70*7 


21*7 


70*7 


22*2 


70*7 


2M 


70*7 


21*7 


70*7 


22*8 


70*9 


22*2 


70*9 


22*2 


70-7 


21*1 


70*7 


21*7 


70*7 


22-2 


70*9 




70*7 




70*7 




70*9 





.. 



.. 



• • 



74a p. 

72*1 

71* 

72- 

70- 

71- 

73- 

72* 

72* 

70- 

71* 

72- 



770 W. J* Hbnwood, on Temperatures at the 

ing of the instraments — they were never reopened. 



** Pendant les molt dt teptembro^ oetobra et noTembre^ le thennom^tn a 
toDJonn indiqu< 21°*6 C. (70**7 F.) 

** Le thennomitre a ^t^ plao^ ik 1 pied dam la tol, dana one lalle baaee de la 
maiton da tnrlntendant dee mines. La temperature moyenne de cette maiaon 
d^dnite d'nne ann6e d'obienrationa eat de 20^*5 C. (68'*'9F.). EUeeatfieT6e 
an-deaana de rOe6an de 1,426 m^trea (4,679 feet). 



1880. 
Septembrele 9kll h.m • 

1 

8 

le 10 ii 8 h. m. . • • • 

II 

1 

2 

8 

Amerma Nuevo, 

" Dea obaerTationa faitea par Caldaa, dana Toiainage d*Anaerma, donnent k 
cette partie dtf la yallde du Cauca,*'— 61eT6e de 1,050 mdtrea— (1^546 feet) ** nne 
temperature mojenne de 23^-8 C. (74^*8 F.). 

" Le thermometre plao6 & 1 pied de profondeur dana le aol d'un rea-de-chaaa6e, 

Thcnnoiiidtn aouf 1 



20^5 0. 




68% F. 


20*6 




68*9 


20-5 




68-9 


20-8 




68*5 


20-8 




68-5- 


20*4 




68-7 


20*5 




68-9 - 


20-5' 




68*9 



1830. 
D6cembre le 16 A 8 h.m. 

Iel9 8 

le22 9 

le22 11 

9h.8. 

10 



28% C. 




74% F. 


23-7 




74*6 


23-7 




74-6 


28*7 




74-6 


28*6 




74*5 


28*6 




74-5 



'* Pendant lea moia de Janvier et f^vrier 1881, le tbennom^tre a ton^oora 
iadiqu6 de 28**6 k 23*7 C. (74*-5— 74*-6 F.). 

" Dana la Troja del Cnra, AeT^e de 2,651 mdtrea (8,698 feet) au-deaaua de la 
mer, le thermomitre a M plac^ dana le aol & 1 pied de profondeur. 





Th«nnomAbe loas taire. 


1881. 
ATrillel7Allh.m. 


13-1 C. 

13*1 

181 

131 

18*1 

181 


.. 5J-6F. 


mldi 


.. 55*6 


2 


• • 55*6 


4h.a 

le 18 8h.m. • 


.. 55*6 
•• 55*6 


9 


.. 55*6 



« • « 
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The temperatares observed at 6 a.m., noon, and 
6 P.M., from the 22nd of May to the 13th of July 
1849, in each of three holes;* and at 3, 6, and 9 



Quiio. 

^ Lt temp^ntnre moyenne de Qoito,— fierce de 2,914 metres {9,560 fe«t)— 
a W llx^ par deux obtermtenrt, MM. lea colonels Hall et 8aliu» ; lenra ob- 
aemdoiia dozment une temperature moyenne de 16^56 C. (60** F.). 

** Pendant mon a^jonr & Quito, j'engage ai M. Salasa X soiTre la marehe de 
eon thennom^tre mis 4 1 pied an-dessons de la snrfkce dn soL Lea obserrationa 
fnent faites dana nne aalle Caaae. 



Mota. 


Datof 








TiMniuuuitre. 








471i.ia« 


illh.in. 


kihs. 


A4h.f. 


1831. 
Beptembre • • • • 


26 


16*6 C. 


69-9F. 


16-6 C 


. 69-9 F. 


16*6 C, 


59-9 F. 


16*60. 


. 6^F. 




27 


16*6 


69-9 


16-6 


69-9 


16*8 


69*6 


16*6 


69*9 




28 


16-3 


69-6 


16*6 


69-9 


16-6 


69-9 


16*6 


69*9 




29 


16-5 


69-9 


16*6 


69-9 


16-6 


69-9 


15-6 


69-9 




ao 


16-6 


59-9 


16-6 


69-9 


16-6 


69-9 


16-6 


69-9 


Oelobra' 


1 


16-8 


69-6 


16*6 


69-9 


16*6 


69*9 


16-6 


69i) 




2 


16-5 


69-9 


16-6 


69*9 


16*6 


69-9 


16-6 


66*9 




8 


16-4 


69-7 


16*6 


69-9 


16-4 


69-7 


16-6 


69*9 




4 


16-5 


69-9 


16-6 


59-9 


16*6 


69-9 


16-6 


69-0 




6 


16-6 


69-9 


16*4 


69-7 


16*6 


69*9 


16-6 


59*9 




6 


16-6 


69-9 


15-6 


69-9 


16*6 


69*9 


16-6 


69*9 




7 


16-4 


69-7 


16-6 


69-9 

• 


16-5 


69*9 


16*5 


69*9 



** Lea obaenrationa qne je Tiena de rapporter ^stabUssent, ce me aemble, d*nne 
manite eeitaine, qne la temperature moyenne d*iin lieu abrit6 Bita6 entre lea 
tropiqneay eat donn6e par la temperature dn sol prise k 1 pied de profondear.'* 
BovaaniOAULT, Annale$ de Chimie et de PhyttquB^ xjii. pp. 228^86. 

** La temperature de Bio-Janeiro a €lk eTalu6e, par M. B. CheTalier ( Voyage 
delaearveUe' la BonUe,'^, IS) fk2i?'2C. (76"6F.) d'apprda dee obaerrationa 
Ikitea 4 1 pied de la surfaoe du sol et 4 la profondeur de 8 mitres (9-8 feet), dana 
an puita."— D'AsoKxac, Hietoire deeprogrU de la Oiologie, l p. 88. 

• TreTandrum ia aituate in Long. 6*' T 69' B., Lat 8^ 80' 82' N. ; the Obserra- 
tory bill, which exposes a grassy surface, rises to about 200 feet aboTe the aea, 
ia compoeed of the atone called LaUrite^ and in this thermometers were placed 
at the reapeotiTe depths of 8, 6, and 12 French feet (3*2, 6*4, and 12*8 feet Bngliah 

). 
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A.M^ noon, 3^ 6, and 8 p.m., and midnight, from the 
Ist of January to the 13th of July, at the surface, 
are compared in Table XXXVII. ; whikt the high- 
est, lowest, and mean temperatures during intervals 
of ten days each, in the same periods as shown in 
PL VL and in the following columns. 



The following columns contain the monthl j meani of ohierrations made dmlly 
(except on Sundajs) at 6 A.U,, noon, 6 p.ic., and midnight, as well on each of 
these thermometers as on others at the surface, from the 1st of May 1842, to the 
81st of Decemher, 1846. 



Months. 


Dumcs. 


SA«ieb,S-9Biigilah, 
feet. 


rast. 


19nnDeh,U*8Bntflsh 


January •• 


78*^930 


84*954 


8l*618 


86''*628 


February • . 


80*386 


86*838 


86-626 


86*784 


March .... 


82*780 


88*789 


88*110 


86*373 


April .... 


83*870 


89*614 


88*627 « 


86-916 


May 


81*808 


88*418 


88*224 * 


— 


June •••. 


79*023 


86*012 


86*883 


86*878 » 


July 


78*450 


83*260 


86*144 


86*687 


August •• 


78-990 


83-666 


84*736 


86*894 


September. 


79^73 


84*676 


86*133 


86*633 


October .. 


79H)76 


84*722 


86*632 


86-680 


November . 


79-760 


84*622 


86*271 


86*661 


December . 


78*030 


84*228 


86*303 


86*607 


Means .. 


80*026 


86*716 


86-264 


86*043 



The following conclusions are plainly discernible;— 

The temperature of the ground at Treyandrum is from 6* to 6* higher than 
that of the air; — the principal maximum temperature of the air occurs about 
the beginning of April, and the extreme range is passed through in three months, 
the principal minimum occurring about the middle of July, the remaining fluc- 
tuations indicate a slight maximum about the middle of October The epochs 
of temperature are retarded with the depth below the surface, and, at the same 
time, the ranges diminish and casual fluctuations disappear. 

Caldbcott, Bdin. Phil. TVam., xyi. pp.879— 93. 

* 

a For two yean. $ For om year onlj. 
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Periods. 



fhe svrftuse« 






1849. 
Jn. 1 — lO*... 

„ 11 — 20.... 

„ 21 — SO.... 

„ 31— FeK 9. 
Feb. 10 — 19.... 

„ 20— Mer.l^ 
Mtf. 2—11.... 

„ 12 — 21.... 

ff 22 — 31 • . . . 
April 1 — 10.... 

„ 11 — 20.... 

„ 21 — 30.... 

May 1 — 10.... 

„ 11 — 20.... 

ff 21 "" 80 .... 

„ 31 — June 9. 
June 10 — 19.... 

„ 20 — 29.... 

^ 30 — JnlyO. 
July 10 — 13.... 



i 



• 




t 



Heenf ..•• 
Bangei .. 



• 
83- 

84-3 

84*8 

79-6 

81*6 

80-6 

80-5 

T8 

80-5t 

80 

77 
76-6 

70- 

71-8 

72-7 

69- 

73'4 

70-2 

67-6 



84*8 



• 
66* 
61- 
62- 
63- 
56* 
60- 
84- 
57- 
82* 
62- 
61- 
54- 
42- 
44- 
48- 
50- 
43- 
60- 
48* 
48r 



I 



e 

72-3 

73-7 

73-6 

70-4 

89- 

73- 

71-5 

68-9 

70- 

71-1 

68-4 

65-1 

69-3 

61-9 

61-6 

61-2 

59*3 

62-1 

67-7 

67-8 



42* 



42-8 




Temperatiiree obeenred tt 



depths of 

A. 



three feet. 






I 

3 



I 



73-7 

72-3 

72'6 

72- 

71-9 

71-3 



.1 

I 



six feet. 

I 



67-3 



73-7 



72-1 
71-4 
71-7 
71-1 
7M 
71-2 



71'1 



2-6 



72-8 
71-9 
721 
71-6 
71-6 
71-3 



72-1 



71-6 
71-6 
71-8 
71-2 



i 



71-6 



. • 



70-6 
71-2 
70-8 
70-8 



71*3 
71-4 

71-i 

71- 

• • 



nine feet. 



n 



8 



71-8 

71-6 

71-2 

71-1 

71- 

70^8 



7f.l 

71-3 

71- 

70-8 

70-8 

70-7 



70-6 



71-9 



• • 



71-2 



71-8 



71- 



0*8 



71*8 



•• 



9 



71-4 

71-6 

71-1 

71- 

70-9 

70-8 



71-2 



70-7 




71-1 



At Brnsiels the tempentiuei hereafter mentioned are the means of ob- 
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From the 22nd of May to the 13th of July 1849, 
therefore, the extremes, the means, and the ranges of 
temperature were ; — 



serrationB at different depths on opposite sides of the Ohserratory ; from 1834 

to 1839. * 

South of tu Obsutatobt.— Nobtr ov tks Obsibtatobt. — 

Ubihadbd. Bkadbd. 



MoBthf. 



Jen* • • • • 

Feba • • • • 

March • • • • 

April • • • • 

Jaay •••••• 

June • • • ■ 
Jnlj •••• 

August •• 
Sept. • . « 
Oct. • • • 
Mot. • • • 
Deo. . • • 



Means •• 



i 



86-7 

39- 

45*5 

51*8 

66-7 

72-4 

74 

71-4 

62 

55*1 

44< 

39-4 



Depthf. 



t 

to 



64-7 



3V 



34*6 
39-3 
42-6 
53*4 
60-8 
63-1 
60-3 
67-8 
62-6 
446 
39*9 






48*6 



I 



6 



34*2 

343 

40-2 

43-9 

54*6 

60-6 

66-3 

67- 

68*6 

53-6 

43-7 

40- 



49*8 



I 

9 



II 



9 



37-1 

36*8 

39*7 

43*1 

51*3 

60*2 

64*6 

63*4 

o9* 

54*3 

46* 

42* 



49*8 






38*2 
37*8 
39*9 
42*9 
50*2 
58*4 
63*2 
62*3 
58*9 
54*9 



42*7 



49*7 



I 

i- 



38*5 



89* 

40*6 

42*8 

49*5 

58*4 

64*8 

649 

59*9 

55*4 






Depths. 



47*248*8 



44*4 



50*4 



o 

37* 

38*7 

41*5 

44*6 

53*5 

62* 

64*8 

63*1 

58*1 

51*3 

42*7 

38*9 



49*7 



I 

a* 



38*9 



38*7 
40*9 
43*1 
50*4 
58-3 
60*8 
60*3 
56*4 
51-9 
44*5 
41*5 



48*8 






u 



4b*6 

39-8 

41*5 

43*3 

50' 

57*4 

60*5 

60*5 

57*5 

53*6 

46*4 

43*1 



I 



H 



J 

S 



I 




49*5 



42*1 



41* 

42*2 

43*6 

49*3 

56* 

59*7 

efys 

58* 
54*8 
48.4 
45* 



50* 



r 



I 

I- 






44*3 

43*7 

44 

45 

49*5 

55*7 

59*5 

60*9 

59*1 

56*4 

50*7 

47*3 



51*3 



53*4 

51*6 

50*2 

49*6 

49*8 

50*9 

53*4 

55*6 

57*1 

57'6 

57* 

55*4 



53-5 



i 

u 



&i'6 

54- 

53*4 

52*8 

52*3 

51*9 

52*1 

52*6 

58*3 

54* 

54*5 

55* 



53*8 



The following oolumns show the tunes of lowest, highest, and mean tempera- 
ture ;-*at the surfaoe and at Tarious depths ;-^nnder both southern and northern 
aspects;— 
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Plae« of obwrrmtlon. 


BztroineB. 


Means. 


Bangei. 


Surface 


43- —73-4 


b9-\ 


3or-4 


Three feet deep • • 


7M 73-7 


721 


2-6 


Six „ „ . . 


70-6— 71-6 


71-2 


1- 


Nine ,, »» • • 


71- —71-8 


71-2 


0-8 



Dqilh. 



0-15 •• 0-49.. 

0-19 .. 0*68.. 

(KO .. 1-31.. 

0-45 .. 1-47.. 

0^ .. 1-96.. 

0-75 •• 2-46.. 

0-80 •• 2*62.. 

1- .. 3-28,. 

i-9 .. 12-8.. 



SOVTHSBir ASPaOT.— 
UH8KADSO. 



LowMt, 



Jan. 13 



N 



14 



Fab. 8 
Jan. 30 



M 30 
n 25 



cafi 



Apr.25 
May 2 



>i 



9 



« 12 

a 

» 19 



HighMt. 



July 9 



II 



a 
9 



h 
Ang. 2 



July 23 



I. 25 
Aug. 6 



a 



Oct.20 
,1 80 



Not. 2 



.1 8 

A 

II 4 



NOTBKSBir ASPaOT.— 
8HA2>BI>. 



Lowett 



Jan. 17 



ti 



29 



Feb. 5 

I. 17 

I, 27 
Apr. 20 



11 



May 3 



HigbMt 



July 18 



Oct. 21 



II 



i> 



•I 



9 
13 
18 



If 



24 
July 17 



II 24 

.1 30 

Aug. 6 

.1 »' 
Oct. 14 



i 

8 



„ 26 

Not. 4 



II 



8 



I. 18 
Jan. 10 



Between the timea at which the lowest, highest, and mean, temperatures, 
rcapeettTely, occur at the surface and at different depths, the hereafter mentioned 
periods, therefore, interrene : — 

Snrfke* 



Feet. 

0-15 .. 0-49.. 

0-10 .. 0-58.. 

0*40 .. 1-31.. 

0^ •• 1-47.. 

0-60 .. 1-96.. 

0-75 .. 2-46.. 

0-80 .. 2-62.. 

1* .. 3-28.. 

a^ .. 12-8.. 



1 day 7 days 



25 days 



• • 



b 
24 days 



• • 



10 „ 
7„« 



• • 



»> 



a 
lOdayi 



i> 



2 ..« 



»r 



12days 

7 M 

12 „ 

10 „ 
52 .. 



6 days 

4 ,1 

5 

6 



i» 



6 days 



6 



II 



ft 



k3 „ 



6 I, 

8 „ 
66 „ 



5 days 



9 


#1 


4 


II 


5 


II 


58 


II 



5o 



QvBTBLST, JfemotfM de VAcadimie Sosfok de Bruxetteif x. pp. 3—80, 
xxn. pp.3 — 52. (Abridged.) 

aOne yiar only. b Two ysart only. 
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From the 22nd of May to the 13th of July, how- 
ever, the extremes, means, and ranges were ; — 



At Oreenwich obsenrations haye been made daily, for many yean, on thermo- 
meters — at the enrface and at depths of 1 inch, 3*2, 6*4, 12*8, and 26-6 ^"gffiih 
(3-, 6*, 12', and 24* French) feet. '< The soil [is composed] of beds of sand; 
of fiint-graTel with a large proportion of sand ; and of flints with a small pro- 
portion of sand, cemented almost to the consistency of pndding^tone. % % % 
[Those parts of the tubes which project abore the snrfsee] are protected by a 
wooden case or box fixed to the ground ; the sides of the box are perforated 
with numerous holes, and it has a double roof. In the North face of this box is 
a large plate of glass through which the thermometers are read." The extremes 
and means obserred during the years 1865, 1866, and 1867 hare been ; — 



Highest ••.. 
Lowest • • • • 
Mean ••••.. 

Highest •••• 
Iiowest ■ • • • 
Mean 

Highest .••• 
Iiowest • • t • 
Mean • . . • . 

Highest ••• 
Lowest .••• 
Mean 

Highest ..•• 
Lowest ■••• 
Mean •••.•• 

Highest •••• 
Lowest • • • • 
Mean • 



Jan. 



53*6 

20* 

40*5 



Feb. 



55*2 
30*3 
44*1 



Mar. 



Apr. 



MV. 



Jane. 



At the aurfaee. 



July. 



Aug. 



Sept. 



57-8 
33*1 
43* 



75*8 

44* 

57*8 



o 
81*6 

42-3 

61*9 



83*9 
54*6 
69*1 



84*5 

57- 

69*8 



o 

84*7 
56*1 
68*2 



82*7 
50-9 
67* 



Oct 



73*2 
45* 



XOT. 



O 

63* 
37*9 



57*5147*7 



o 

54*3 
28*7 
f43-l 



At a depth of one mch- 



50*2 


50*7 


50*1 


59*4 


65- 


69-5 


77-1 


70-6 


70*5 


63-2 


56-8 


51-9 


29* 


31*2 


35*1 


43*8 


45*2 


57*5 


56-8 


55*7 


52*1 


46-6 


39-. 


34-8 


40*2 


42-7 


40*7 


51*2 


55*5 


63- 


64*6 


62*8 


61*7 


54*2 


46-6 


43-3 


At a depth of Z'2feet, 


46* 


46* 


45*3 


51*8 


57-2 


61-6 


63*8 


63^7 


64*4 


61*5 


53-4 


48-9 


39*1 


39*4 


39*1 


40*5 


48*6 


53*6 


59*4 


59* 


67* 


52*2 


45*6 


42-2 


42*6 


42*8 


41*4 


47- 


52*1 


58-1 


61*5 


61*1 


60-8 


55*9 


49*7 


45-8 


At a depth of e-ifeet. 


49*3 


47-8» 


47-2* 


49*2 


53*2 


57*6 


601 


60*2 


61-4 


58-3 


55*6 


52- 


44*2 


45* » 


44*4* 


44*5 


48*9 


51-9 


56*4 


58* 


57*7 


55- 


50*8 


47- 


46*7 


46*7* 


45*4* 


47-2 


50*7 


54*8 


58*4 


59*3 


59-7 


56-5 


53*3 


49-7 


At a d^pih of 12*8 feet. 


51*6 


49-7 


48*6 


47-7 


49-5 


51*8 


54*4 


55-6 


67- 


57-2 


|56-3 


53-6 


47*6 


45*8 


45* 


44*8 


46- 


48-9 


61*8 


54- 


55-6 


55- 


531 


50-2 


49*7 


47-9 


46*9 


46*5 


48*1 


50-4 


53*2 


55-1 


56*1 


56-1 


54*5 


52r2 


At a depth of 25*6 feet. 


62*6 


52* 


51-3 


50*6 


49*9 


51*6 


60-4 


51-3 


52* 62*6 


52*9 


52*9 


61* 


50*2 


49*3 


48-6 


48* 


18*8 


49*7 


49*8 


50*8 51*8 


52*5 


52.3 


52* 


51-2 


50*4 


49*7 


48*9 


49-6 


50-1 


50*6 


51*5 


52-21 


52-7 


52-6 



« Two yean only. 
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BzbemM, 


Htuu. 


E«,-. 


Surface 


43- —73-4 


eo'i 


30-4 


Three feet deep.. 


711— 737 


71-9 


2-6 


Nine 


70-7— 71-8 


71:1 


11 



Tbe InMrral* bMwcan the tlmn of high«it ind of lownt ttrnpnatam it the 
mtwe and M dlffnmt depthi, tit ihovm in the roregoing colnmni. 

The highett, Immt, uid mcu tampcratoiM, M well u the Tugei at the no- 
&!• uid u Tuioni depth*, «na — 





HIltMt. 


Lowat. 


1I.U.. 


Buf... 


Sar&M 


M°T 


20° 


5^6 


64*7 


I Ineh in depth . 


7M 


23- 


62-3 


4»-l 


3-2 feet „ .. 


U-1 


39-1 


61-8 


2S-3 


«■* , 


61-4 


44-2 


62-4 


17-2 


12-8 


sra 


44-8 


51-4 


12-4 


IM „ „ .. 


62-8 


4B- 


SO-9 


4-9 



MagiMtiaU and Uttterobffieal Obtarrationt at Iht iioyai Obttnatery, 
OnoMmcA, IBM, pp. XLn. — in., ccltxxiii. — til; ISSB, pp. sliu. 

— IT., CXOll.— \L; 1867, pp. ILIT.— v., eOLJHI.— TO, 

At and nnr BdiDbnigh obiemtlaDe waia continued &om. 1837 to 1S42 at 
depth! of 3-2, 6-4, 128, ud2J-6 (EngUih) feet;— 



* U Cnigleith, 


„ eend 

„ unditone 




, 70 

,1M 


;; 




;; 






CUtooHiU. 




OnlfMth. 


Depth. 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


! 


3-2 feet 


se'2 


36-7 


iS-6 


SO'S 


67-2 


36-1 


46*1 


22'-l 


66-9 


3^4 


ii-9 


M-6 


6-4 


S2-3 


39-7 


45-8 


12-8 


H-6 


38-6 


46-4 


16- 


S3'8 


38-1 


469 


15-7 


12fl 


19-4 


43-6 


46-8 


fi-8 


60-8 


42-8 


16-7 


7-8 


511 


40-7 


46-fl 


10-4 


M-fl „ 


17-8 


(6- 


4B-8 


1-8 


48-2 


48- 


17-1 


2- 


48-6 


lS-8 


16- 


4-7 










It I 








4'ft-7 
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The depths at which the observations were made ; — 
the mean temperature of each spot at the commence- 
ment of the series (on the 22nd of May, 1849); — and 
the nearest periods at which these were, respectively^ 
the means of the climate ; are shown in the following 
columns : — 



Depth. 



1849, 
22nd May. 

Mean 
temperature, 
underground. 



Three feet . . 


73-3 


Mar. 


3 


Six „ *.. 


71 •4» 


Apr. 


6 


Nine „ . . 


71-6 


Apr. 


6 



Nearest preceding day on 

which the mean of the 

climate approached most 

closely to the temperature 

underground. 



.A 



Date. 



Mean temp., 
surface. 



74-3 
72-7 
72-7 



Interral, 
days. 



80' 
46- 
46' 



At Upsal thermometers sunk 1-07 foot, 214 and 3*20 feet in the ground, and 
obsenred dally at six in the morning, two in the afternoon, and nine at night, 
showed temperatures of which the monthly means are set forth in the following 
columns :•<-- 



Timet. 


1-07 foot 


9'Utmt. 


S-flOCMt. 


1838. July 

Aug 

Sept ...... 

Oct 

Nov. 

Dec 

1834. Jan 

Feb 

March 

April 

May 

June 


6^'6i 

66-61 

68-92 

48-14 

89- 

88*46 

29-28 

31-31 

32-63 

38-04 

48-02 

66-67 


6l- 

66-46 

63-61 

48-34 

40*31 

36-18 

81-24 

31-96 

83*13 

37-43 

46-66 

64-60 


66'-96 

6618 

68-47 

49-26 

42-20 

87- 

32-72 

32-43 

33 44 

36-93 

46-10 

62-32 


Means 


43-88 


43-89 


43-92 



RuDBBKO, Ann. der Chem, und Phy^ik de Poggmiorff, xxxiii. Memoim d» 
FAcademie Boyaie de Bruxeilei, x. p. 36. Edin. New PhU. Journal, xxiii., 
p, 346 

♦ At TrcTandrum the mean annual temperature was higher at six, Chan at 
either three or twelve, feet — Oaldboott, Edin. Phil. SVofw., XVL p. 392. 
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The proportion of solar heat absorbed by the ground 
must, of course, depend, in some measure, on the 
nature of the surface.* 

The following columns set forth the means of ob- 
servations, at the surface, as well as at depths of three. 



" The obeerrmtiona from which the following table haa been deduced were made 
mt AlTerton, near Truro, in 1852 — 3. « * * Four pits, about two feet deep 
and two feet wide, were dug in good healthy garden loam. [The first] was filled 
with yellow clay frem the clay-slate ; [the second] with pure white sand, from 
the aand-bed at St. Agnes Beacon ; [the third] with peat, almost pure vegetable 
matter, well worked before put into the pit ; [the fourth] with garden loam. l%e 
Inilb of the thermometera was placed 4 inches below the surface in the centre of 
each pit, and another thermometer was placed in the same manner under the 
abort grass of the lawn. Each variety of soil was thus subject to the same 
drainage below and to the same influencea aboye. The readings of the thermo- 
metars were made in the morning when the temperature of the soil was lowest, 
and again in the evening when it was highest » « * . 

** Temperature of the air and of different kinds of soil, Alverton, near Truro. 



Bats. 


Atr. 

Mean 
tamp. 


Olay. 

Mean 
temp. 


gaieaoas 
Sand. 

Mean 
tamp. 


Psat. 

M«an 
temp. 


Qardflo 
Loam. 

Msaa 
temp. 


vrmi. 

Mean 
temp. 


1852. Sept 

Oct. 

Nov. 

Dec 

1863. Jan 

Feb 

April •••«•• 

May 

June 

July 

Aug 


57^7 

51-1 

50-9 

49-3 

44-9 

37* 

44-4 

50-5 

53-4a 

57-6 

60-5 

60-5 


66% 

501 

46-1 

46-7 

42-1 

36- 

41-1 

49-9 

57-1 
64- 
63-1 
62- 


o 
60- 

50- 

49-1 

46-2 

42-1 

34-6 

40-4 

50- 

57-2 

63-9 

63- 

62-5 


57*6 
51*6 
50-2 
47-8 
43-7 
37-4 
42-2 
50-8 
57-7 
63*5 
63-8 
62-8 


59% 
51-1 
50-2 
48-1 
48-2 
36-8 
41-3 
50-8 
58-3 
65-1 
64-3 
63-9 


6oa 

54-2 

52-2 

49-6 

46-7 

40-8 

45-2 

53- 

601 

67-3 

67-2 

68-1 


Annual Meana • . 


51-5 


51-2 


51-6 


52-4 


52-7 


55-4 



Whitlbt, BaUi and Wett of England AgriaUtural Joumal, m. pp. 12—15. 
(Abridged.) • 

• 1852. 
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six, and nine feet; at 6 a.h., noon, and 6 p.m , during 
the same period ;♦ — 







6a.k. 






Noon. 






6P.1C 






PlAMOf 

obMnration. 


May. 


Jane. 


Jolj. 


1 


Maj. 


Jima. 


Jalj. 


% 


M^y.JoM. 


Jnir. 


1 


It 


Surface .... 


67^8 


66^8 


6l'9 


65^5 


56*5 


60-3 


647 


62*5 


68- 


63^2 


61^5 


62^6 


^&2 


8 feet deep.. 


72-7 


72-7 


71-6 


72-3 


72-7 


71-9 


71-4 


72-0 


72'6 


71-8 


71-4 


72- 


72-1 


6 w »| •• 


71-2 


71-2 


— 


71-2 


71-2 


71-1 


— 


71-2 


71-2 


71- 


— 


7M 


71-2 


w l» II •• 


71-3 


71-4 


70-8 


71-2 


71-4 


71-2 


70-8 


71-1 


71-4 


71-1 


707 


71-1 


7l'l 


Means, at 8, 6, ) 
and 9 feet da^) 


71-7 


71-7 


7M 


71-5 


71-7 


71-4 


71-1 


71-4 


717 


71-8 


71- 


71-4 


71-6 



It would seem, therefore, that at depths of three, 
six, and nine feet respectively, the mean temperatures 
slowly declined, both from May to July, and from 
morning to evening, f These observations, however, 
extend to neither of the annual extremes. 

W. J. KENWOOD. 

8, Clarkncb Place, Penzance. 
1870, March 80ih. 



* Such obserrations only as were made almultaneonaly at the aoTeral stations, 
haTe been used in deducing these averages. 

t At TreTandmm obserrationa — at intervals of six honrs — ^from the 1st of 
Hay 1842 to the 3lBt of December 1845, afforded the undermentioned results. 

Hoora of obterratloa. 



Dsptbi. 



3 feet 



6 
12 



fi 



»> 



.-A- 



eA.M. 



82^50 
88-79 
83-90 



Noon. 



82^66 
83*98 
83-99 



6P.V. 



82^55 
83-88 
83-95 



Midnight. 



82°50 
83-82 
83-90 



82-55 
88-87 
83-93 



Means 



83-46 



88*54 



83-46 



83-41 



88-45 



Caldbcott, BuUelina d» VAeadhntB RoydU de BruxeUet, ix. Partie i. pp. 303 
—10; Proceedinga of the Royal Society of Edinburyh, i. pp. 432—3; 
EtUniniryh PhiL TVons., zvi. p. 391. (Abridged.) 



EXPLANATION OP THE PLATES. 



Gopiea of Workiiig-plans and Sections of mines are marked with 
aflteciakB (*). 

In the Plans lodes are represented by single, and eroaa-veins by 
double, lines. 

In Longitadinal Sections the darkest shades indicate the portions 
uliich have been removed 

CHILI. 

PlaUl. 
Plan of the Mining District of Ghafifurdllo. 

FlaU 11. 
Longitadinal section of the Colorada lode, Ghafiarcillo.f 

BBAZIL. 

Plate III. 

Bird's-eye -view of the gold-formation at diCEerent depths in Morro 
Vdho.* 

PUaelV. 

Fig, 1*. Plan of Chngo Soco. 
„ 2*. Longitcidinal section of the Oongo gold-formation. 
jf 8** yj ,j Cumba „ • 

„ 4. Transyerse section of the strata.^ 

COBNWAXX. 

PlaU V. 

Fig. 1*. Plan of West Caradon. 
„ 2*. „ South Caradon. 
„ 8*. „ Wheal Trelawny. 
„ 4*. „ Wheal Mary Ann. 

tBnwn from surrey byBdwin Price Waring, Esq., Superintendent of Cohrada, 
t „ pt Captain John Luke of Gongo Soco. 
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A.M., noon, 3, 6, and 8 p.m., and midnight, from the 
Ist of January to the 13th of July, at the surface, 
are con^pared in Table XXXVII. ; whilst the high- 
est, lowest, and mean temperatures during intervals 
of ten days each, in the same periods as shown in 
PL VL and in the following columns. 



The foUowiag eolumnB oontain the monthly means of obterrations made dailjr 
(except on Sundays) at 6 ▲.!<., noon, 6 F.M., and midnight^ as well on each of 
these thermometers as on others at the surface, from the 1st of May 1842| to th« 
81st of Deoemher, 1846. 



IfonUis. 


Btuftee. 


8Pt«nch,8*9BBgUA, 
feet. 


net* 


19Fk«neli,lS*8B^lish 


January •• 


78*^930 


84*964 


81*618 


86*628 


February . . 


80*886 


86*838 


86*626 


86*784 


March .... 


82*780 


88*789 


88*110 


86*873 


April .... 


88-370 


89*614 


88627 a 


86-916 


May •••••• 


81*603 


88*418 


88*224 6 


— 


June . . • • 


79*023 


86*012 


86*888 


86*878* 


July 


78*450 


83*260 


86144 


86*687 


August •• 


78-990 


83*666 


84*736 


86-894 


September. 


79^73 


84*676 


86*133 


86*633 


October .. 


79H)76 


84*722 


86*632 


86*680 


NoTember . 


79-7fiO 


84*622 


86*271 


86*661 


December . 


78*030 


84*228 


86*303 


86*607 


Means .. 


80*026 


86*716 


86*264 


86*048 



The following conclusions are plainly discernible; — 

The temperature of the ground at Trevandrum is fkt>m 6* to 6" higher than 
that of the air; — the principal maximum temperature of the otr occurs about 
the beginning of April, and the extreme range is passed through in three months, 
the principal minimum occurring about the middle of July, the remaining fluc- 
tuations indicate a slight maximum about the middle of October The epochs 
of temperature are retarded with the depth below the surfkce, and, at the same 
time, the ranges diminish and casual fluctuations disappear. 

Caldboott, Edin, PhU, Thmt,, xyx. pp.879— 93. 

a For two jean. b For one ysar only. 
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Temperatorea obaerred at 



Periods. 



the mrftuse, 

I 



1849. 
Jan. 1 — 10.*«. 
„ 11 — 20.»«. 

tl il^-*80»«»» 

„ 81— Ftb. 9. 
Feb. 10 — 19.... 

„ 20— Mir.lJ 
Mar. 2—11.... 

f y 12 ^~ 21 • • • • 

„ 22-31.... 

April 1 — 10.. •• 

„ 11 — 20.... 

„ 21 — 30.. .. 

May 1 — 10.... 

11 — 20.... 

21 — 30.... 

31 — June 9. 

JvnelO — 19.. t. 

« 20— 



f> 



n 



t» 



« 
83- 

84*3 
84*8 
79-6 
81-6 
80*5j 
80-5 
78- 
80*51 
80- 
77- 
76-6 
70- 
J 71-8 
72-7 
69- 
78-4 
70-2 
30 — JiJy 9467-6 
6» 



July 10 — 13.... 



• 

s 



I 



Bangea 



• • 



f 



8 



i 



^nffeapa • • • . 
'^Bangea .. 



i 



84-8 



• • 



e 
65* 
61- 
62- 
63- 
56- 
60- 
64- 
57- 
62- 
62- 
61- 
54- 
42- 
44- 
48- 
50- 
43- 
50- 
48* 
48- 



I 




72-3 

73-7 

73-6 

70-4 

69- 

73- 

71-5 

68-9 

70" 

71-1 

68-4 

65-1 

59-3 

61-9 

61-5 

61-2 

59-3 

62-1 

57-7 

57-8 



42- 



• • 



42-8 



84-8 



42. 



a . * . ■ 



42-8 



67-3 



depths of 

A. 



three feet. 






73-7 

72-3 

72*5 

72 

71-9 

71-3 



78-7 



I 

3 



72-1 
71-4 
71-7 
71-1 

71-1 
71-2 



71*1 



I 



72*8 
71-9 
72-1 
71-5 
71-5 
71-3 



72-1 



2-6 



66-3 



73-7 



7M 



2-6 



I 



six feet. 



I 



I 



71-6 
71-6 
71-8 
71-2 



71-6 



• • 



• • 



70-6 
71-2 
70-8 
70-8 



71*3 
71-4 
71-1 
71- 



nine feet. 



i 

n 



71-8 

71-6 

71-2 

71-1 

71 

70^8 



I 



9 



70-6 



71-2 



71-9 



»• 



71-8 



7fl 

71-3 

71- 

70-8 

70-8 

70-7 



71- 



0-8 



71-4 

71-5 

71-1 

71- 

70-9 

70-8 



71-2 



71-8 



70-7 




71-1 



At Bnuaeli the temperatorea hereafter mentioned are the means of ob- 
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Fig.27. South Cliff Mine. Minute grams of native copper and trap 

in a vein of prehnite traversing trap-rock. 
„ 28. Douglas Houghton (Henwood) Mine, Longitudinal Section 

of the Works. 
,1 29. „ ,y • Grooved aur&oe of 

vein-stone and native copper. 

CHANl^L ISLAN1>S. 

„ 30. Sark*a Hope Mine. Longitudinal Section of the works. 

IRELAin>. 

„ 31. KnocJanahon Mine ; Stage lode. Longitudinal Section of the 

works. 

CORNWALL. 

I, 32. Wheal Trelatony. Section of a concretion imbedded in 

daj-slate. 



INDEX 



Ahrahamf Whealy Tentilation obtained by a fall of water at, 220. 

Academies, Mining, at Chemnitz and Freiberg, 691. 

Adama^ Wheals and Exmcuth^ proportions of silver in ore and lead 

of, 110. 
AdUy B3rstem of drainage by, in the Himalaya, 50. 

at Wheal Agar, copper precipitated from water of, 585. 

in Gwennap, the extent of, 585. 

, commencement of, 586. 

, qnanlity of water flowing through, 586. 

, temperature of „ , 586. 

, analysis of „ , 586,-8. 

, predpitatioa of) ^^ ,686-8. 

copper from ^ 

at Tresaveany „ water of, 588. 

at Dolcoaih, slight precipitate of copper from water of, 589. 
AgoTy Whealy precipitation of copper at, 585, — 92. 
Agnes, Saint, profits afEorded by mines in the district of, 458 — 4. 

, subterranean temperature „ , 752. 
Agoa QuenUy mine of, 224 — 36. 
, rocks of, 224—7, 729. 

, auriferous deposits of, 227—86, 819,— 23,— 29,— 31. 

J ■' , proportions of gold ) 230-5, 

contained in, ' 326. 

, , , at different 

depths, 331. 

, — ^— — ^— , quantities of gold obtained at, 235, 

367. 
^ ^ quality „ , 236. 
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Agoa Qiuente, Bubterranean temperature at, 729 — 31, — 56. 

, climate of, 729 ; Table XXXI. 

J rain at, 730. 

, temperatnres at depths of three, six, and nine, feet, at, 

768—80; Table XXXVH. 



-,^owth of fish in warm water lit, 355, 731. 



Agordo, treatment of inferior copper-ores at, 579. 

Agua, Manto de, a calcareous bed impervious to water, at ChaiiarcillOy 

77. 

Aguvy the rocks, iron-ores^ and 6iQelti2\g*workB of, 81 — 2, 57« 

Agur^ Aly tbe rocks and copper-oreiv of, lU 

Air, issue of from joints in the Itabiritey at Gongo SocOy 250. 

, chalk at Belvedere, 250. 

Airy, G, B., Eaq.^ subsidence of rooks, and vejuis at Dolcoathf 666. 

Akysd, sandstones and iron-ores of, 67f 

Alabama, auriferous rocks of, 371. 

Alderlej Edge, ores of copper in sandstone at, 77. 

Ale and Cahea, early vfie of plunger-pole &% 570. 

Alfred^ Wheal, silver ores obtained at, 112. 

, ancient mode of operation, long continued at, 146. 

; , profits realized at, 445 ; Table XIV. 

Alfred Consolidated MineSy profits realized at, 445 ; Table XIV. 

Algfl^j^ growth of in water impregnated with mineral salts, 585, — 8 

Alger, — Esq. and Dn C. T. Jackson, oopper-Ofres of the Nova- 
Scotian coal-measures, 507. 

Algonquin mine, rocks and ores of, 479^—^0. 

Alison, B. E., Esq., qualities of Chilian copper-oies, 166 — 7. 

Allen, John, Esq., altitude of Liskeard and its neighbourhood, 748. 

, damage to fertile land by water from mines, 353, 

^ increased value of land consequent on mining operations 

in it, 694. 

, mining in the Caradon district, 694. 

Alloy, nature and proportion of in Brazilian gold, 175 — 6, — 9' — 80, 

205-6,-86-7,-86,-99,311,- 
334,-7,-8,- 40 ; Tables VII., 
IX., X. 

^ Canadian gold, 384. 
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Alloy, nature and proportion of in New Granadian gold, 360. 

1 Siberian gold, 335, — 60. 

, Virginian gold, 374,-77,-82, 

— — , ' Welsh gold, 642. 

Almora, composition and structure of granite near, 2. 

f frequency of earthquake-shocks at, 49. 
Altitudes, temperatures of mines at various, 758 ; Tables XXXII., 

XXXV., XXXVI. 
Aluknunda, auriferous sands of the, 3, 46 — 7. 
Amalgamation, 97, 877 ; Tables Vn,, XXII. 
America, North, auriferous rocks of, 371. 

, South, „ , 168—370. 

Amjgdaloidal rocks, south of Lake Superior, 398, 422,-38. 
Analyses, of mineral-waters, 573, — 86 — 8, — 90 — 3. 

, „ rocks, 75,-8, 80, 240,-67, 399, 613. 

and assays of different metals and ores, 95,-121,-43,-67, 

197-8, 204-6,-37,-86, 334-5,-8,-58,-73,-4,-8,-83, 472-3, 522 
523,-86,-45-^,-50,-66,-8,-71,-81-92, 630,-2,-42, 708-9,-11 ; 
Tables VH., XXH. 
Andrada, Senr. Gomes Freire de, his attempts to preserve the forests 

of BrmzU, 348. 
Angles, included between lodes and cross-veins^ 127-9, 225, 527, — 

558-60,-98, 608,-22,-83-85, 
717 ; Table III. 

, strata, 406. 

Ann^ Wheal J silver and silver-ore of, 112. 

Annaj Santa, auriferous deposit of, 214. 

Ansermo Nuevo, temperature of, 770. 

Ansted, Professor, on the auriferous series of Virginia, 379 — 81. 

, detrital gold of „ , 384. 



- proportion of gold extracted at the 

Buckingham mines, 377 — 9. 

- geology of Cobre, 441. 

Sark, 530—2. 

Herm, 736. 



climate of Guernsey, 735. 
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Ansted, Professor^ on the wells of Herm, 737. 

Antiinony, ores of, 118-19,-21,-79, 334,-74, 626,-35-6,-45,-8, 

566, 617, 707. 
Antiqtiities, discovered in copper-mines near Lake Superior, 415-19. 

, imbedded in detrital matter, 344 — 5, 

Antorua Pereira, disappearance of rivulet beneath rubbish, in the 

dry season, 353. 

, ores, metals, mines, and smelting-works at, 213, 

303,-59. 

, rocks of, 303. 

rubbish from mines carried into river Gualaxo 

during the rains, 303. 
Ants, damages done by, 350 — 1. 
— , discovery of gold in a nest of, 243. 
Apire (labourer), the weight of ore extracted by, in CShili, 147. 
Apjohn, Professor, analyses of lead, zinc, iron, and auriferous ores 

by, 545—50. 
Aplin, P. H., Esq., proportion of tin-ore in the vein-stone of the 

Saint Ives Consolidated Mines^ 472. 
Arabia, sounds emitted by moving sand in, 154. 
Archiac, Viscount D', on the temperature of coal-mines in Viiginia, 

755. 
ArdUdly Mine^ rocks and metalliferous deposits o£^ 615-19, 742 ; 

Table XXI. 

, subterranean temperature of, 744. 

Argall, Mr. William, on the proportion of tin-ore in the vein-stone 

of Wheal Vor, 472. 

, profits and losses at „ , 446. 

Arrastres, quantities of ore-ground, and of gold extracted, by, 203 ; 

Table VU. 
Aisenic, compounds of, 118,-94, 213, 334,-74, 526, 617,-79. 
Ashbumer, W., Esq., on the produce and quality of gold, the cost of 

extracting it, and the loss of mercury during its extraction, in 

CaUfornia, Table XXII. 
Ashley, T. D.,Esq., on subterranean temperature in the Duckinjield 

Colliery, 754—5. 
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Anstelly Saint, ralley near, cumbered with rubbiah from Qiina-claj 

works, 853. 

— district, sabterranean temperature in the, 752. 

Australia, auriferous granite of, 175. 

-^^_ ^ ■ beds of quartz in, 179 ; Table XXII. 

— — — , detritus of, 343. 



, crystals of gold in „ , 356. 

, proportion of silver in the lead-ore of, 99. 



Awdeef, M., on relations between the crystalline forms, and the 

qualities of gold, 336. 
Azeredo, Captain John Pereira de, on the gradual filling of the river 
Gualazo, by rubbish washed from the mines of Antonio Pereira, 
353. 

* 
Baidemj Wheals proportions of silver in the leads>res of, 120. 
Badrinath, offerings by pilgrims to the shrines of, 29. 
Bags of uncured hides, used for extracting ores from mines, 49, 147. 

, as bellows, 54. 

Bailey, Professor, on the rocks and metalliferous deposits of New 

Brunswick, 490-2,-6-7,-9, 507. 
Baily, W. Hellier, Esq., on the foesiliferous rocks of Enockmahon, 

595. 

-^— — ^— ^ , organic remains at Brownstown, 623. 

Baird, Mr. William, on iron-smelting in Brazil, 261. 

Baize, its use in washing (dressing) gold, 203, Table Vll. 

Bal-dhuy silver sprinkled through ^the^oMan at, 114. 

Bald¥rin, Mr. Sheriff, his discovery of gold in New Brunswick, 498. 

BalUswidden, proportion of tin-ore in the vein-stone of, 472. 

J HimPTigi nTift of holes, weight of powder used, and 
amount of stone broken in blasting at, 200. 

, underground works lighted with gas 669. 

Ballygahan, the beds of iron-pyrites and copper-pyrites at, 548-53. 

, displacements (heaves) of the metalliferous deposit 

(Sulphur-course) by joints at, 559. 
Ballymurtagh, the beds of iron-pyrites at, 548,-53-5. , 

, gold disseminated through some of the iron-ores at, 
549-50. 
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Ballymurtagh^ precipitation of copper from mine-water at, 573-88. 

Bamboo, growth of in water occasionally frozen, 45. 

Banat, proportion of diver in auriferons iron-pyrites, of the, 100. 

Banka (Banca), the rocks, tin-ore, and gold of, 681. 

Bankart, Frederick, Esq., on the copper-ores of, Eardiston, 515. 

, precipitation of copper at Lucen^f 

590. 

Bankart, Howard, Beq., on the quality of precipitate &om water of 
the Gwennap aditj 587. 

Baranquilla, on recent sandstone at, 155. 

Barley, cost of at Ghafibrdllo, Table V • 

Bamett, Gapt., R.N., on Magnetic declination in Jamaica, 51 1« 

Baroolee, the iron-ores of, 33. 

Barrel-work, proportion and quality of^ in the mines near Lake 
Superior, 434. 

Barreteros (miners), wages of^ in Chili, 151 ; Table V. 

Barrow, comparative cost of work by it, and by tram-way, under- 
ground, 144. 

Barrul Cajoor, iron-ores and sandstones of, 67. 

Barytes, the sulphate of, its modes of occurrence, 518,-46, 707. 

Basset, family of, their heir-loama of plate manufactured from the 
silver of Dolcoath, 113. 

Bagaet 4r OrpllSf proportion of tin-ore in the veinstone of, 472. 

Baasetf West Wheal, produce and profits of, 449-^ ; Table XIV. 

Basset, TFi/^a/^ dlver-dres of, 113. 

Batea, use of ui Braadl ; Table IX. 
■ ■ , when no longer serviceable, burnt for sake ot the gold im- 
bedded in fibres of the wood, 641, 

Bathutsty on lihe rocks near, 490-500. 
■, ■■ lignite of, 510. 

Batten, J. Hallet, Esq.^ on the cultivation of the Bhabur (Turaee), 40. 

■ — , — — diaappearance of mountain-Btreams, 

beneath gravel in the low-lands, 44. 

, his extensive works for irrigating the Upper 

Bhabur, 48. 

' on the iron-mines and miners of Agur, 21. 
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B att oi i j J. Hallet, Esq., on the iron-mmes and miners of Dhonneea 

Eote, 34. 

~"— ^ — ' — > Mnnglalekh, 

26. 
■, on the ravages of wild beasts in the Hima- 
laya, 17. 
revenue firom mines ,^ 63. 



Bauerman, ffilaiy, Esq., on the drift of Lake Superior, 485. 

' — ^1 native copper of „ , 483. 

9 produce of copper „ , 489. 

Bayfield, Gapt., B.N., on the conglomerates of Lake Superior, 403. 
f ^— sandstones of „ , 392. 

'" f magnetic declination in New Brunswick, 

492. 
Beans, prices of, in Chafiardllo, Table Y. 
Bearhaven mines, croas-caurse of, 608. 

, lodes of the, 603—8, 741 ; Table XX. 

— i— .^— .. J ■ , one of the, inclines at a higher augle 

than the deavage-planes of the rocks, 564, 604. 

, rocks of the, 602—3, 740. * 

" I the workmen of sometimes cook their food under- 

ground, 610. 

1 water, quantities o^ at difEerent seasons, 609. 

, a steam-engine and forges underground, 610. 

, subterranean temperature, 742. 

Beaumont, de, M. L. Elie, on the structure of gneiss, 619. 
Bedie, Sir H. T. De la, on the rocks intersected by the Agua Alta, 

511. 

elevation of the Garadon district, 696. 

granite of Brownwilly, 662. 

homblendic rocks of Saint deer and 

Menheniot, 672. 

joints in the granitic and schistose 

rocks of Cornwall, 673. 

rocks N. of Hessenford, 701. 

serpentine of the Lizard District, 

646. 

silver-ore of Herland, 111. 

■ the alleged waste of copper near 
Tavistock, 693. 
Beckett, Mr. Deputy Collector, on iron-smelting in the Himalaya, 57. 

5q 
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Beds, of pebbles and graTel in fihe HmuJayay 45. 

, ff shingle, gravel, and sand in Ghafikrcillo, 142. 
, yf shingle, gravel, sand, and shells near Galdera and 
139,-67. 

, metalliferous, 4, 5, 7-16, lS-88,-5-41, 67, 82, 161,-7»-83, 

87-207,-14-16,-19-^2, 287-41,-2-6,-8-86, 
298-804,-11-40,-72,-5,-7,-80, 496, 509, 
518,-48-69,-74-8, 616,-20,-8, 726,-8,-9, 
782,-8,-8,-44. 
Beef, price of at Chaf&ircillo, Table V. 
BeeraUtaUy proportions of silver in the lead-ores of, 109-10. 
Bejapoore, the ferruginous conglomerate of, 89. 
Bella FamOf on the employment of fire-flies to Hght the miners at 

209. 
Belden, Dr. J. H., on the use of fire-fiies to give light to miners at 

their work in Brazil, 209. 
BellaVy the copper-ores of, 4. 
Belt, Thomas, Esq., on the proportions of gold at various depths in 

the quartz formations of Australia, 179i 
Belvedere,* issue of air from joints in the chalk at, 250. 
Bengal, on certain iron-ores and sandstones in, 64-^8. 
Bento Rodriguez, on the (Cascalho) detritus of, 848. 
Beresite-rock, description of, 177. 
Berezovsky on the auriferous deposits of, 177. 

, quality of the gold obtained from, 885. 
Berger, Dr., on the stanniferous granite of Devon, 175. 

, — silver-ores of Cornwall, 110,-11. 
Berggieshiibel, on the ores of iron, zinc, and lead at, 546. 
Berthier, M., his analysis of argentiferous lead-ores, 102, — 8. 
Betsy, WTiealy proportion of mlver in the lead-ore of, 110. 
Bhabur, bodies of detritus at the mouth of every glen in the, 42. 
— — , unwholesome climate of the, during the warm season, 40. 

', irrigation of the, 48. 
— — , iron-ores and furnaces of the, 40. 

, rivers disappear beneath detritus on entering, and reappear 
on leaving the, 48«— 4. 
Bhamouree, the limestones and sandstones of, 88. 
Birch TorTy proportion of tin-ore in the vein-stone of, 472. 
Bischoff, Professor, on the temperatures of mines, 757. 
Bismuth, compounds of, 111,-79, 834,-5,-6,-7,-74,546, 640. 
Black workpeople employed in the mines of Brazil, and the United 
States, 289-96, 882-8 ; Tables VI.« VH. 
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Blarney, Gapt. Thomas, on the anriferotui depodt of Agoa QuenUf 

283. 

, Oongo SocOf 

250,-4,-7,-^60,-8,-6,-8,-9,-72,-4. 

_^ ^ on the mannfactoze of iron in Brazil, 262* 

, deflection of a lode at Chalanches^ 520, 

, precipitation of copper at Treaaveanf 

589. 
, -^—^ assistance afforded to the 'writer by, 

Table Vin. 
Blarney, Jdin, Esq., notice of diamonds discorered at the Gonego de 

Sio Mig^uel, 242. 
Bias San, produce of, 124 ; Tables lY. XIV. 
Blast, means of obtaining, 54, 219-20, 528. 
Blasting, extent of at Morro Velho, Table VU. 

, dexterity of the Cornish miner in, 151-2. 
— — , quantities of gunpowder nsed under yarious circumstances 

in, 201. 

— — , of ore extracted by, at Morro Velho, Table VU. 

, , in other mines, 200. 

— — , : , at different depths in Morro 

Velho, 199-200. 
Blavier, M., on the argentiferous lead-ores of Aveyron, 104. 
Blende, occurrence of, 86, 112, 545-6, 621,-40, 707. 
Blight, Mr. J. T., on the occurrence of stream tin-ore in the Garadon 

district, 695. 
Boaae, Dr. H. S., on concretionary structure, 702. 
■ , „ the directions of valleys, 718. 

, „ relations between the structure of rocks and 
lodes, 187. 
^— — — — , „ curvatures in beds of schistose rocks, 259. 

, „ granite of Caradcm, 662,-72. 
, „ homblendic rocks of Saint Cleer and Menheniot, 
662,-72, 702. 
junctions of granite and slate in Cornwall, 667. 
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Boa "^sta (near Ouro Preto), on the topaz formation of, 308. 

Boeona, extent and produce of works at, 124 ; Tables IV. XTV. 

Bohemia, proportion of silver in lead-ore of, 101. 

Boiling Well, proportions of silver in lead-ores of, 120. 

Bolaeo lode, extent and produce of works on, 124 ; Tables IV . XIV. 

Bolivia, quoli^ of detrital gold in, 360. 
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Bondi ThoxDAB, Esq., scenezy of the Caradon district, 697. 

Bonina, Padre, water-wheeb first erected bj, in the gold-distiicCs of 

Brazil, 861. 
Bozmard, M., on the proportion of ailyer in the lead-ore of Bohemia, 

101. 
Bonegarhy on the iron-ore of. Table II. 
Borer, the, difEerentlj used in difEerent districts, 151-2. 
Borgnet, Professor, on the influence of forests on the sources of the 

Meusoy 188. 
Borlase, Dr. William, on the native-silYer of Saint Just, 110. 

, argentiferous lead-ores of Gomwall| 

118,-19. 
, — tin-mines of Polberrou and Polgootk^ 

458,-4. 
, — ^— detrital tin-ore of Cornwall, 486. 



, on early copper-mining in Cornwall, 687-8, 

691,-2. 
, on the Wringcheese & Kell-mar'r rocks, 696. 
Borrigaf on the copper-ores and sandstones of, 514. 
Borringdon Consolidated Mines, proportion of silver in the lead-ore 

of, 110. 
Borrow, Heniy, Esq., on profits obtained at Levant, 442 ; Table XIV. 
Boecean, proportion of metal in the tin-ore of, 472. 
Botallach, extent of submarine works at, 599. 

■ ■, fresh-water below the sea-level at, 689. 

, eels in the mine-water at, 717. 

', on the granite and slate of, 659. 

, profits made at, 442-8 ; Table XIY. 

, proportion of tin-ore in the vein-stone of, 472. 
Boumon, M. de, on the proportions of silver in the ores of 

Chalanches, 108. 
Boussingault, M., his analysis of mine and detrital gold, 860* 

^— , on the mines of MarmatOf 187. 

— ^— , -^— diminished flow of water firom springs when 

ground is stripped of wood, 188. 

, mean temperatures within the tropics, 768-71. 

Brady, Fort, annual fall of rain at, 477. 

Branches, enrich the lodes with which they unite, 88, 91, 607 ; 

Table IH. 
Bray, Capt. Walter, on the auriferous deposits of Oongo Soco, 255 
257,-60,-6,-71,-2,-8,-4. 
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Bnsil (Minos OtnOs)^ elevation of mountains in, 169. 
, the forests of, 170, 296, 

■ > ■ I destruction of, occasioned a 

scarcitj of water, 344, 

■ * , laws for the piesenration of, 

296, 343-4. 
"* , Tnannfacture of charcoal in, 

219, 226-32. 
^ ^ pastures of, 168-9, 296. 

^, rocks of, 171-3,-6-8,-80,-6, 209-12,-16, 

221,-42-4,-7-50,-97-307. 
' , discovery of gold in, 360. 

, gold-mines of , 175,-7-84,-7-207,-9-16, 

221-41 ,-5-7,-9-88,-98-304. 

i , people employed by British 

Mining Companies in the, Tables VII. IX. 

' , detrital gold of, 342-59. 

^ ^ proportions of gold obtained from different 

formations, 369. 

, alloys of gold „ „ , 206, 

286, 333-40. 

, iron smelting-works of, 219,-42,-7,-61. 

, mining laws of, 361-5. 

f water-wheels first used in the mines of, 361. 

^ machinery of British manufiusture now in 

use at the mines of, 288. 

f British capital invested in the mines of, 

246,-89, Tables IX. XIV. 



-f returns and profits made by British Mining 

Companies in, 208,-89 5 Tables VIL IX. 

XIV. 
-, quantities of gold obtained in, 366-9. 
-, duties paid by miners to the government in, 

208,-89,361-7; Tables VH. IX. XIV. 
-, supercession of mining by agriculture in, 

370. 
-, Slavery at 0<mgo Soco^ 289-96. 
-, Slaves of native masters, permitted to search 
for gold on their own account 
during holidays, 301. 
'9 , children of ^ educated at Cfongo Soco, 

295. 
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Brazil (Mifuu OeraSs), climate o^ 849, 725-9 ; Tables XXX. 

XXXI. 

■ I BubteiraDean temperature in, 725-S2. 

, temperatures at the sur&ce and at depths of 

three, six, and nine feet compared, 767- 
780; Table XXXVII. 

, Magnetic declination in, 177. 

Bread, cost of in ChafiarcillO| Table Y. 

Breadalbane, the Marquis of, his discovery of the chromate ci uod, 

647-9. 
' , — — — the sulphuretof mo- 

lybdenum, 654. 
Breage, directions of the lodes and vallejs in, 718. 
Breodated structure, in rocks, 30, 65, 71^. 

. , „ lodes, 84, 463, 712. 

Britanj, dispodtion of the ores of silver and lead in the lodes of, 

537. 
Bromide of silver, the mode of its occurrence in Chafiarcillo, 90,-2, 

100. 
Brongniart, M. Alex., on the diminished produce of the deeper parts 

of ^e lodes at Chalanches, 526. 
Brothers f Wheals proportions of silver in the ores of, 115. 
Brown, Gapt. J. T., on the cost of dividing laige masBOs of native- 
copper, 428. 
■■ ■ . ■ , — native-cppper of Minesoia^ 476. 

Browne, Markham, Esq., on the auriferous pyrites of Connorree^ 

Table XVnL 
£rownsloumj on tlie limestones and oopper-ores of, 622. 

— , — organic remains obtained from the metallii^roEus 
deposit of, 625-6. 
Brumado, on the auriferous granite of, 351. 
Brussds, mean temperature of the ground at, 773-5. 

, periods of extreme and of mean temperature at the sur&ce 
and at different depths near, 775. 
Buekingham mine, rocks and auriferous deposits of, 876-9. 
Buckley, W. A., Esq., on the produce and profits of West Wheal 

Basset, 44:9; Table XIV. 
Budniek Consolidated MSnes^ proportions of silver in the lead-ores 

of, 120. 
BulUr, Wheals on the produce and profits of, 451 ; Table XIV. 
Bwfhcikss^ zicfa, often suxzounded by bodies of inferior vein-stones, 
93, 826. 
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BuncheSf rich| strata in the vicinity of, occaaonallj metalliferous, 

274, 826, 476. 
1 often occur on confronting portions 1 123, 264, 826, 

of neighbonring deposits ) 880, 476. 

— — , ■■ , bnt not alwajs, 

608. 
— --, disposition of metals and ores in, 89, 271,^,-4-80, 

826, 431-4, 640. 
-, endlong dip (shoot) of, 122-5, 206-7,-24,-9,-82,-5, 

263, 537,-89,-98. 
1 occur in the most highly-inclined portions of deposits, 

82,189,270,811,604. 
, proportions of metallic minerals in, 98, 120, 274-81, 

485-6,-70-1,-82,-98. 
"■ > of the precious metals smaller than the hunekes of 

less valuable ores, 122. 
Bwmaf iron-ores of, 20. 
Bvnni^ „ ,22; Table I. 

Burgoyne, P. M. Sir J. P., on the quantities of gunpowder required 

for blasting, 201. 
Bumes, Sir Alex., on the noises emitted by moving sand, 154. 
Burrulgaon^ on the iron-ores and smelting-works of, 30, 57 ; 
Table n. 

Burton, R. P., Esq., on subterranean temperature in Brazil, 726. 
Busy, Wheal, proportion of tin-ore in the vein-stone of, 472. 
Butler, Capt. T., copper firit precipitated by, at Cranbaun, 585. 

Cae MawTy early discoveiy of gold at, 641. 

Ooedie, on the granite of, 174. 

— , deficiency of labourers in the neighbourhood of, 868. 

Calcareous rocks, 81-7, 70,-1,-7-9, 87, 90, 161^-8,-72-8, 245,-9, 

809,-13,-15,-24,-81,411,-12,-20,-4,-81,-60, 
466,-97, 517,-30,-1, 602,-11,-18,-15,-19, 
620,-2,-3,-36. 
*-> subterranean temperature in, 725. 

, auriferous, 245,-9,309,-13,-15,-24,-81, 688. 

Calcareous spar, 31, 88, 91, 161,-8,-5, 245, 381, 403,-11,-20,-4, 

431,-60,-3,-5,-8,-80,-522^4,-83,-97,606,-18, 
619,-20,-4,-38,-40, 707,-14. 
Caldcleugh, Alex., Eftq., on the gold of Coquimbo, 167. 

1 jf ff Brazil, 182,- 
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Galddeagh, Alex., Edq., on the ironHsUte of Brazili 171t 212. 

, „ qtmrtz-rocks of Brazil^ 171. 

, „ magneedan limeBtone of Brazil, 804. 

, „ topaz and euclase of Brazil, 805. 

Galdeootty John, Esq., on lihe temperatares at yariooa deptibs, and 

different times, at Trevandrum, 778, — 80. 
CSaldera, elevated beds of recent shells near, 155. 

, contain the same dieUama as the present 

sea-beach, 160. 



-, earthquake at, 157—^. 



Gallcott, Mra (Graham), on the eleTution of the Pacific coasts by 
earthquakes, 159. 

California, gold-deposits of, 889. 

-^ , quantities and qualities of gold extracted in. Table XXII. 

, cost of extracting gold in, Table XXU. 

Calstock, tbe silyer-ores of 114 — 16. 

Camara, Senr. Manoel Ferreira da, on the detrital gold of Brazil, 
848. 

Camara^ gold formation of, 182, 827. 

, , proportion of gold in, 247. 

, , displacements (heaves) of, 188. 

Camborne district, subterranean temperature in the, 752. 

Canada, auriferous rocks of, 871. 

, detrital gold of, 884. 

Candelaria lode (ChafiarciUo), direction, dip, composition, and pro- 
duce of the, 81—8, 90 ; Table IIL 

Candongaj the auriferous granite of, 175, 820. 

J gold of alloyed with palladium, 175. 

, displacement (heave) of auriferous beds at, 176, 841, 

Canga^ mineral character of the, 216,-86,-47,-8,-99, 816, 767-8. 

, auriferous, 217,-86, 816, 768. 

, cupriferous, 286, 816, 768. 

Candae^ dimensions and arrangements of, Table Vll. 

Capio, on the topaz and euclase of, 805 — 8. 

Captain General of Minas Geriies, rich dessert served to the, 287. 

Capua, the iron-ores of, 22 ; Table L 

Cara9a, granitic mountain-range of the, 174,-6, 767. 

, talcose and quartzose rocks, on the slopes of the, 177, 316, 

821,-67. 

» , auriferous portions of the, 177, 

859. 
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CkradoD. the mining district of^ 655 — 99. 

yy gmniticy slaly, elvan^ and homblendic rocks of, 655 — 

664,-6-74. 
„ tftanniferons granite of, 664—6. 
„ directions, dips, widths, and compositions oi lodes in, 

674—81. 
„ tin, copper, and iron ores of, 676—80, — 95. 
„ directions, dips, widths, and compositions of the croaa- 

courses in, 681 — 5. 
„ intersections and (heaves) displacements of the lodes 
by the cross-courseSy 688—5. 
' „ precipitation of copper in, 585, 686. 
„ statistics of mining in, 457, 694—5,-8 ; Table XIV. 
„ injury to meadows, by sand, mud, and ford water from 
the mines, 353. 

, „ subterranean temperature in, 744 — 6. 

Garboniferous limestones, 611, — 18,-20, — 2, 

slates, 614, (?) 616. 

CarckuOy area of the open-work at, 576, 665. 
drew, Richard, Esq., on resemblances between lodes and the rooks 

they traverse, 23. 

■ , „ partition of tin-ores amongst the partners 

in stream-works, 94. 

■ , „ early copper-mining in Ck)mwall, 686,-90, 

692. 
CargoUj proportion of silver in the lead-ore of, 120. 
Cam Brea mines, proportion of metal in the tin-ore of the, 472. 

, produce and profits of the, 448, — 59 ; Table XTV. 
, winding-engines at the, 148. 
Game, Joseph, Esq., on the veins of Cornwall, 341. 

produce of parallel lodes on the same 

meridian, 258. 
native-diver and silver-ores of Cornwall, 
110,-14,-16. 

aigentiferous galena „ , 

118—20. 
economy of steam winding- ) „ , 

engines ) 142. 

substitution of tram-ways for wheel- 
barrows in Cornwall, 144. 
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Game, Joseph, Esq., (mopeittiigBiiiiesbyiiieHracfteMbal^ 

146. 
I on the flmbmarine minea^ West Gomwally 600. 
Camdh-Stream, on an ueae of inflammable gas at, 453. 
V ik „ the prodnoe and profits of, 452*-^ ; Table XIV. 

Camyorthf on piopoxtion of tin-ore in the vein-stone of, 472. 
Garter, Edwin, Esq., on the argentiferona lead-ore of IrMsiin^^ 

greeuj 120— !• 
■ , „ proportions of tin-orea in the vein- 
stones of Lanivet and MMeny HtU^ 472. 
Garriag< 



Carvallo, mine of, extent and prodnoe of w^ksat, 124 ; Table ZIV. 

Carvoe^f forma^n of, at Catta Pr$U^ 287. 

Cascalko (detrital) gold-£ormationB in Brazil, S42«^. 

CascajOj ( „ ) „ Chili, 845. 

Catalan iron-fumaoes, naed in Braail, 219. 

Oattas Altas, ancient gold-mines near, 221. 

, force employed and gold obtained in the viani^ oi^ 
800. 

-■ ■■ I , topaz in the neighbourhood of, 800. 

Catta Branca^ quartzose talondate of, 178. 
» I , anxiferoiis qnortz of, 179, 



" , quantities and proport i ons of gold obtained from, 
179, 827,-67. 

, sabstances alloyed with „ , 

179, 886. 
Catta PretOj anrifurons deposits oi^ 180—2, 287—41. 

, quantities and qualities of gold obtained at, 287—40. 
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Cauater lode (Chafiaroillo), direction, dip, and produce of the, 81, 

92; Table nL 
OantieB in the carboniferous Hmestone, 625* 

„ metalliferous depodts, 75, 89, 126, 812,-77, 481, 625, 

681, 707. 
Gazette, M., statistics of oopper-mining in Chili, 166. 
Cellular structore in metaUi&roua deposits, 75, 89, 126, &12,— 77, 

481, 625,-81, 707. 
Central mine, metalliferons deposit of the, 488. 

-sr— ! -f , expenditure and profits of, 459 ; Table XIV. 

Ghacemater mine, pzedpitation of oopper at, 585. 

Chain, quantitiea of, used for die win^ng-engines at Cam Srea, 148. 

ChalancheSj on the rocks of, 517—19. 
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Ckalanche$j on the direotions, dips, widths, and ingredientB of the 

lodes at, 520—6 ; Table XTL 

->9 yf nature of the orefl obtauied at, and proportionB 

of BilTer extracted from them at, 103, 526-9. 

, „ direction, dip, width, compoeitioii, and influence 

of the croat^vein at, 526-*-7. 

Chalk, on air iasning from crevices in the, 250. 
Chafiaroillo, eleration and scenery of^ 69—- 70. 

, the rocks of, 70—80. 

, , metalli&roaschaiaeter of Bomecf them, 76. 

, directions, dips, widths, and composition of the lodes in, 

80—121; Table m. 

— ^— , lodee of, prodactiye in the limestones only, 86. 

— ^— ^— , , enriched on their union with branches^ 91, 

— — — ^-> , ' ■ , nature of the ores they aSord, and proportioii 

of each kind, 89—93,-8—9. 

— «— ^ , , nature and value of ores obtained from them 

in the different limestone formations, 103-21, 

536; Table IV. 

, ■ » extraordinary richness of oertBin portions of, 

91,-3. 

— ^ , directionsy dips, widths, and composilioDs of croae-veins 

in, 124—6. 

— — , statistics of mining in, 149—53. 

— — , intersections and (heaves and throws) at rooks and lodes 

by crosS'Veina in, 126 — 35. 

, cross-vein intersected by a lode at, 129. 

- ■ ■ , proportionB of alver extracted from various ores by 

different modes of treatment, 97. 

— — , oros (when dressed) divided amongst the shareholders 

in mines at, 94. 

^1 , «— , great quantities of, remaining both underground 

and at the suifiMse, for want of water to dress 

them, 93—4, 148. 

*^^— — , rude and wasteful modes of working the mines in, 145- 

147,-51—2. 

— — » , cost of labour, food, watery and materials in, 150; 

Table V, 

CkanceUarsville (Qrasty) mine, auriferous deposits of the, 372 — 5. 

Chancourtois, M., proportion of silver in auriferous pyrites from the 

Banaty 100. 
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Charcoal, 56/219,-62, 890. 

f difEerent modes of preparixig, 262, 890. 

f amount of afforded by given measazoB of wood, 890. 

, difEerent qualities of, from wood grown on various soils, 

219. 

, quantidee o^ used for smelting known weights of iron, 57, 
390. 

Charges of gunpowder used for blasting in different places, 200 ; 

Table VII. 
Cheesewring, granite-quarries near the, 666,-72. 
Chemnitz, the Mining Academy of, 691, 
Chetoa Peepid, auriferous sands of the Aluknunda at, 4. 
Chevalier, M. E., temperatures observed by, at different depths, in 

Brazil, 771. 
Chifflonea (winzes), vertical or highly-inclined openings on the 

courses of lodes in Chili, 147. 
Children, gold extracted by, from sand and mud in the streets of 

Itabira, 217. 
Chili, on the mines of silver and copper in, 69, — 167. 

, „ auriferous (Cascajo) detritus of, 845. 

, „ mining laws of, 148. 



-, statistics of mining in (Chafiftrdllo), 149-58. 



China-clay works, damage done by refuse from, 858. 

Chissels used for cutting rich masses of native metals, 91, 427-8. 

ChttaleSf the iron-ores of. Table U. 

Chloride of sUver, 76, 90,-2,-8,-8, 110,-11,-17. 

copper, 162,-5. 

Chlorite, an ing^redient of the rocks, 7, 8, 11, 172,-85, 872,-9,-80, 

887,-99, 400,-2,-28,-89,-68,-6,-94,-5, 
499, 517, 602,-86,-50,-67. 

, „ metalliferous deposits, 8, 412,-24,-60,-5, 

468,-80, 528,-4,-83,-55,-76,-97, 605,-88,-58,-75,-6,-9. 

Chloro-biomide of mlver, 76,-7,-90,-2,-8,-9, 117. 

Choocota on the iron-ore of, 22 ; Table I. 

Chowgurhka, the iron-ores of, 18. 

ChowmitUj on the schistose rocks and copper-ores of, 9. 

CSiristaania, on the metalliferous rocks of, 548. 

Chromate of iron, 174, 647,-9. 

ChyAoweth, Capt John, on the proportions of copper in vein-stones 
of the National Mine, 470-1. 

Claussen, M. P., on the calcareous rocks of Brazil, 178. 
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ChmwpTi, M. P., on the auriferous qnartz of Brazil, 182. 

— — ^-^— , „ qiialily of gold from Sta. Anna, in Bnudl, 

215. 
, „ proportions of gold fix>m different 1 „ , 

formations, ) 369. 

Oarke, Dr. B. D., on the application of fire to rocks and veins in 

Sweden, 51. 

— — — , „ nse of torches of fire in the mines of 

Sweden, 52. 
, „ accumnlations of ice in the mines of 
Rdr&us and Persberg, 479. 
Clarke, The Rev. W. B., on the auriferous granite of Australia, 175. 
daj-irouBtone of Bengal, 66 — 7. 

aay-date, 21, 84, 172,-82,-4,-5,-94,-6, 210,-11, 494,-6-500, 

541,-55,-63,-9,-74,-93, (?) 602,-70, 700. 

, alternating -with talcose date, 21. 

, alternately divided by, and dividing, auriferous quartz, 

194; Table VI. 

f blended with a quartzose and pyritic matrix of gold, 194, 

Table VI. 

, alloys of gold in, 582,-4,-5,-7. 

, rate of blasting lodes in, 200. 

, subterranean temperature in, 726-7,-38,-40,-1,-6,-8, 

749,-56,-8 ; Tables XXXIH. XXXV. 
Cleavage, planes of, 9, 11, 20,-6,-8, 30,-1,-5, 163,-77-8,-80,-3, 

186-7,-90,-3, 207,-11,-14,-16,-19,-21,-3, 
227, - 9, - 37, - 42,- 5,- 9,-51 ,-5,-7,-9,-64,-6, 
269,-97,-8, 301,-3,-9,-11-14,-16-19,-72, 
375,-7,-80, 500-1,-42-3,-51-5,-63,-8,-75, 
593, 602,-4,-14,-37,-73, 703. 

«— i— , in certain slates incline at higher angles than 

the lodes, 564, 604 ; Tables XVm. XX. 
, in deposits of iron-ores, 26,-8,-31,-5,-6, 187- 
188, 214,-15,-19,-21,-3,-7,-45,-9, 303,-13, 
315,-17, 543,-51-3,-63. 
, in auriferous deposits, 180, 211,-15,-19,-21,-3, 
227,-59,-99, 301-2,-10-11,-13,-15,-17-18, 
319, 372,-5,-7,-80, 549.-65-6 ; Table X. 
, in cupriferous depodts, 8,-9,-11,-18, 548,-53, 

556-7. 
, enclosing (Horses) masses of rock, 20, 190, 
251, 317,-78, 558-68, 606, 712. 
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CUf mine, roeka of the, 422-d,-<87« 

, relatzon between rocks and vcin-BtoneB at the, 4S7-8 ; 

Table XII. 
, direction, dip, width, and oompodtion of the lode at, 

423-89. 

, relations of copper to the stnictiire of the vein-fitDiieSy 

432. 

9 proportion of (native) copper in the lode of, 434 — ^6- 

1 „ fine copper in the crude metal of, at differ- 
ent depths, 436. 

, crystals of copper in, 481. 

' , endlong dip (shoot) of copper in the lode^ at, 48d. 

, native copper sometimee encrusted wilh native silver, at, 

436. 

, 8lide^ and displacement of the lode by it| 489« 

— , man-engine at, 439. 

• , produce and profit at, 440,-59 ; Table XTV. 

, subterranean temperature at^ 784. 

Cliff Toxnef South^ rocks of the, 460. 

, , relations between tiie rock and lode at, 460-2. 

, , masses of copper obtained at the, 462. 

— : , f proportions of crude metal contained in the vein- 
stones, 462« 

, ,drif^ overlying the surfiM», 460. 

Clifford Amalgamated minee^ analysis of water &om hot spring at the, 

586. 
■ ■ , subterranean temperature at the, 762. 

Climate, of Brazil (Minas Geraes), 849, 726-88,-7I*-80 ; Tables 

XXX. XXXI. xxxvn. 

„ Chili (Chafiftrdllo), 724-^. 

„ France (Alps of Dauphiny), 528. 

„ India (Turaee of Kumaon), 44. 

„ Norway, 479. 

„ (the United Kingdom), Giannel lalandsy 734 — 7. 

„ , England, 744-51. 

„ — — ' ■ , Ireland, 737-44. 



„ (the United States), Michigan, 465,-77,-8,-9, 788-4. 
„ , Virginia, 782-8. 



Qoak, Mr. N. S., on the produce and loss at Comon Stream^ 458, 

Table XIV. 
Clogauy rocks of, 635-7. 
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CSoffttUf aorifetooB depont of, 687-41. 

, prodnce aad quality of gold obtained at, 641-2 ; Table 

xxn. 

OjmOf Poter, Baq., on tl^e prodnoo and pcoQta of South Caradon^ 

457; Table XIV. 
Coal, the, o£ Bengal, 65,«6. 

^ , drawn to Calcutta by locomotiyeB worked with 

English coke, 68. 
, comparaliye oheapnesB of, aa fuel at Lake Superior, 478. 
, the, of New Bronewick, 505. 

, ■ ' ■ , foflsilfl in, 504-6. 

ores of copper in, 509-10. 



^■^^ 



formations afiEording ores of copper in Nova Scotia and ia 

Ensna, 507-9. 
wrought beneath the sea, 599-600. 
mines, subterranean temperature in, 753-5. 
Oobah, ores of, 111,-12,-16,-21, 526,-46, 644. 

, , frequently associated with silver and its ores, 111, 

112,-16,-21, 526. 
Cobte (Cuba), rooks of, 441 . 

!■ ■ , precipitation of copper at, 591-2. 
— — — — , produce and profits at, 441 ; Table XIV. 
Cchrtj el (Chili), early discovery of copper at, 154* 
OoeaiSf auriferous deposits of, 243-7. 

■ ■ , ■ ' ■ ' '-, their discovery, 243. 



, quantity of gold obtained at, 247, 867. 
Cock, W. J., Esq., analysis of gold from Candanga, 175, 834. 
Cock, James, Esq., on the produce and profits of Whe<U TreUnon^, 

719. 
, „ on the persons and steam-power at „ , 
720. 
Qockf Capt Joseph, proportion of tin-oie in the yein-stono of P^ldieSj 
Cock, Wheals m tiie native silver of, 110. [472. 

, „ Bubxnanne works at, 600. 
Codko mine, gold of, associated with the ores of antimony, bismuth, 

and tellurium, 180. 
CoUacombBj West, proportion of silver in the lead-ore of, 110. 
Ccdliiis, CSi^ William, on the auriferous depodtof Oongo SooOf 250, 

255,-7,-60,-8,-6,-8,-9,-71,-2,-4. 
■ , ff proportion of ohaiooal and smelting of 
ironKxre, 262^ 
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Collins, Capt. Willianii on the auriferous joooftn^a collected from the 

stream at Taboleiro, 252. 
Colarada, the rocks of, 70 — 80. 

the lodes of; their directions, dips, widths, oompodtioiiB, 

and structures, 81-92 ; Table m. 

; their characters in different rocks, 85—6 ; 

Table m. 

, sometimes divide into veins on passing from 

one rock to another, 84. 
, occasionally enclose (horses) masses resem- 
bling the adjoining rocks, 84. 

, ff of cavernous structure, 77, 89. 

, „ unite, 92. 

, are enriched at their union with Terns, 83, 91. 

■, richest when most highlj inclined, 82. 

, kinds, quantities, and qualities of the silyer- 

ores they afford in the several limestones, 
95-121 ; Table IV. 

, esceptionallj rich portions o^ 90 — 8. 

, deflected on the line of their dip by a bed 

of limestone which is rich in their vicinity, 
82, 114—19. 
one lode in, intersects a cross'veiny 129. 
crofis-veins of, their directions, dips, widths, compositions, 

and structures, 71, 126 ; Table m. 

, intersect, and frequently (heave) displace 

the lodes, ll\ 127—85 ; Table HI. 

f displace the rocks in one instance only, 71, 

126. 



homblendic dykes at, 80. 
subterranean temperature at, 724. 
amounts paid for labour, food, and materials at. Table Y. 
Combes, M., on the quantities of gunpowder needed for blasting, 201. 

comparative values of hemp and of wire ropes, 

143. 
„ wheel-barrows and tram- 

waggons underground, 144. 
railways in the mines of Cornwall and Devon, 
669. 
Combe Martin, mines and silver and lead at, 109. 
Composition of deposits containing ) j^ ^. ggg 
the oresof antunony, J ° ' ' 
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Gooipoflitum of depoaiiB conteimzig ) in taloose, micAceoua, and chlo^ 

tjse ores of antimony^ ) ritio rocks 179, 334,-7, 617. 

in clay-alate, 386,-7, 545,-8, 

566, 707. 

in calcareous, alternating with 

homblendic, rocks, 118, 617. 

in homblendic and f elspathic 

rocks, 121, 535,-6. 

■ of dqpoffits containing ) in talcose, micaceous, and chlo- 

ihe ores of Wsmuth, I ritic rocks, 179, 334,-6,-7, 

640. 
. J in clay-slate, 111,334,-5,-6,-7, 

374, 546. 

of depoflite containing ore of Chromium, 647—9. 

ores of Cobalt, 111,-12,-16,-21, 

523—6; Table XVI. 

of deposits containing ) in granite, 511, 675-80 ; Tables 

copper and its ores, ) XXIII. — XXVI. 

f in gneiss, 526. 

, in micaceous, talcose, and chlo- 

ritio rocks, 4, 6-8, 11, 15, 18, 
373—8, 495, 596-7, 605—6, 
638—41,-53. 

, in felspathic and homblendic 

rocks, 162—3,-5, 411—12, 
420 - 38,- 60-5,-8-73,-5,-9, 
497, 535-6,-8, 735,-7. 
in clay-slates, 194—9, 545-50, 

555-7,-64-9,-74-8, 676-7. 
in porphyry (elvan), 441, 677, 

Tables XXIII. XXIV. 
in carboniferous slates, 605 — 8, 

616—18. 
in carboniferous limestones, 

618—19,-24—6. 
in the coal-measures, 503—5, 
506-10. 
„ New Bed Sandstone, 

513—16. 
„ Canga, 236, 316. 



^■^ 



— of deposits containing ) in granite, 175, 311,-20,-32, 
5 s gold, ] 334,-7. 
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Gompodtion of depoeita containing ) in taleoae, micaceonSy and chlo- 

gold, j ritic rocks, 177-80. 210,-47, 
298, 800,-2,-11-12,-15, 
820-1,-32,-4,- 5,-7,-72-4, 
883, 688-41. 

in qnartz-iockB, 181, 821,-82,-4, 

887. 

in claj-dates, 182-4,-94-9, 206, 

207-10,-98-9, 812-18,-21-2, 
828-9,-82,-4-5,-6; Table 
VI. 

in calcareo-fflliceoua rocks, 245-9, 

815,-28. 
■ in Itdbirite and Jacotinga^ 212- 
216,-21-2,-4,-6-42,-6-7, 
264-84,-6-98, 808-4, 
818-14,-25-8,-80,-2,-5,-7 ; 
Table Vm. 
, in Carvoeira, 239-41. 

of deposits containing ) . . « ^^ 

- . > m granite, 175. 
ores of iron, J * ' 

— , in micaceons, talcose, and chlo- 

ritic rooks, 180,4, 211-86, 
298,-99-800,-8,- 18,- 16,-18, 
821-8,-4-5,-78. 

, in clay-slates, 184,-94-9, 812- 

813,-17,-21-8, 543-9,-53-5, 
568-9. 

in Canga, 216,-86,-47,-8,-99, 

816, 767-8. 

of deposits containing ) .^ ^. ^g ^^^ 
ores of lead J ^ ^^ ' 

, in f elspatbic and homblendic 

rocks, 583-7. 

in clay-slate, 110-12,-16-21, 

705-14. 

, in qnartz-rocks, 648-4. 

, in carboniferous limestone, 619- 

621. 

of deposits afEording ) . . , , ,. , ^^^^ 
, > in homblendic slate, 627. 

ore of manganese ) ' 
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Campoeition of depoate iiffoidu>g ) j^ ^^^ ^^ 495 

ore of manganeae, i 

, in Jacotingaf 215,-19,-23,-63, 

264,-5,-9, 803,-14. 



-, in Carvoeiraf 239-40. 



of deposits containing the ore of molybdenum, in 

micaceous slate and porphyry, 654. 

of deposits containing ) . mi /• 

xi. r • 1. 1 f 111 gneiss, 521-6. 

the ores of mckel, | ^ ' 

, in homblendic rocks, 121* 

, in the coal-measures, 503. 



of depositB c^Uu^ I .^ ^^^^ ^^^^ 811,-34,-7. 

— , in Jacotingaf 215,-19,-23,-63, 

264,-5,-86, 335,-7,-8. 
of deposits containing \ in Jacotingay 248,-86, 335^7, 

platina, ) 338,-40. 
of dq)osite conlaining ) .^ . ^^3 ^^^_^ 
silver and its ores, )<=>'' 

^, in clay-slate, 105,-9-21, 545, 

549,-66,-8, 708-11. 
, in felspathic and homblendic 
rocks, 533-8. 

— — — ^— , in homblendic, alternating with 

calcareous, rocks, 89-94, 
98-121. 

of deposits containing ) in talcose, micaceous, and chlo- 
tellurium and its ores, ) ritic rocks, 180, 299, 315, 

384,-6,-7,-76,-82. 
of deposits containing ) in granite, 77, 175, 859, 472-3, 
the ores of tin, ) 486, 631,-64-5,-76,-8,-9. 

, in clay-slate, 77, 202, 359, 

472-3,-86, 630,-76,-80. 

, in porphyry, 665. 

of deposits containing ) . . koii 

the ores of zmc, ) 



-, in talcose, micaceous, and chlo- 

ritic rocks, 617,-40. 
., in clay-slate, 112, 545-7, 707. 
-, in homblendic and felspathic, 

alternating with calcareous, 

rocks, 86. 
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Compoaitioii of rocks contoiniiig| .^ earboniferouB limestone, 621. 

the ores of zinc, ) 

of croas'veins, 125, 232,-86,-8, 830,-40-2, 439,-74, 

626,-58,-98, 608,-82, 716. 

of Blides, 252, 439. 

ConceicaOf rich bunches of gold at, 216. 
Concretionary structure, of hombleudic rocks, 702. 

— ' , „ quartzoae clay-slate, 702-3. 

^ J J cop|}er-ore, in granite, 612. 

■ ' , „ „ , in the coal-measures, 509. 

, „ „ , „ New Red Sandstone, 

, „ lead-ore in clay-slate, 702-8. [513. 

, „ iron-ore in the coal-measures, 66. 

Conducting powers of rocks for heat, 753. 

CondurroWy proportion of tin-ore in the vein-stone of, 472. 

— , tin-ore of, separated from its matrix by the natural 

action of running-water, 354. 
Conglomerate, 30,-9, 394-6,403-4,-39,-74,-80, 501-3, 601. 
Configuration of vein-stones and of the rocks which bound them, 

188, 207,-23-4,-8,-30,-46,-59. 
Connorreey the rocks of, 642,-63. 
, „ metalliferous I their directions, dips, widths, compo- 

deposits of ; j sitions and structures, 545, — 8, — 9, 

553,-63-8, 738. 

. , „ „ ; one of them more highly inclined than 

the cleavage-planes of the rocks, 
564; Table XVIII. 

, „ „ ; argentiferous and auriferous pyrites in, 

, precipitation of copper at, 569-71,-87. [568. 

»-, subterranean temperature at, 738. 

Consolidated mines, produce, costs, Royalties (Dues), and profits of, 

452; Table XIV. 
Consiancia, extent and produce of works at, 124 ; Table XIV. 
Cooh*S'hitchen, on the alternations of granite and slate at, 658. 

, proportion of tin-ore in the vein-stone of, 472. 

Coolies (labourers), payment of, in the Himalayan iron-works, 58-9. 
Copiap6, consequences of lessening stream in the river of, 139. 

Copper and its ores, 4-11,-18, 20, 62, 77,-9, 112,-17-18,-43,-54,-62, 
163,-5,-6,-95, 236-7,-86, 334-8,-40,-78, 413,-21-2,-5-36, 
461-6,-8-73,-5-8,-80-4,-7-9,-94,-5,-7, 500,-3,-6,-13-16, 
525-6,-3 1 ,-6,-45-9,-53-7,-6 1 ,-4-8,-74-8,-97,-9, 606-7, 
617-19,-24-6,-39,-53,.77-81,-6-94,.8, 707. 
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Copper, ancient implements of, at Lake Superiori 412-19. 
native, structure of, 431. 

, specific gravity of, 429. 

, proportion of, in the lodes and vein-stones of Lake 

Superior, 421,-6-7,-34-6,-40-1,-70-1,-3,-82,-8-9. 
electro-deposited, structure of, 431. 

— — — . , specific gravity of, 429-SO. 

^ ^^ ^ after compression, 430. 



smelted, structure of, 430-1. 
specific gravity of, 429-30. 
precipitation of, 562,-9-92 ; Table XVIIL- 
-mines, subterranean temperature in, 756-8,-61 ; Tables 

XXXIV. XXXV. 
-mining, ancient, in Chili, 154. 

„ , in Cornwall, 686-94. 



Copper FalUj construction and operation of Stamping-machinery at, 

426. 

— , costs of extracting (native) copper at, 426. 

9 expenditure and profits at, 459. 

, subterranean temperature at, 733. 

Cornwall Silver-mines, East, proportions of silver in the ores of, 115. 
Cornwall, on the stanniferous granite of, 175, 664. 
— — , „ directions of lodes and cross-veins, in, 309, 674, 

681, 704,-15. 

, „ silver-ores of, 110-18,-21, 710-11. 

, „ argentiferous lead-ores of, 118-20, 708-10, 

, „ displacements (heaves) of lodes in, 128. 

, „ subterranean temperature in, 752, Tables XXXIll. 

XXXIV. XXXV. 
— — , the miners of, frequently employed as Superintendents of 

mines in North and South America, 152. 
Corri Charmaig, on the chrome-ore of, 643. 
Costs of obtaining pyrites (Sulphur-ore) in Wicklow, 562. 

_ native copper at Lake Superior, 426. 

— ^— ^— gold, by English Mining Companies, in Brazil, 

327. 
■ ■■ - „ in California, Table XXII. 
Coita, Prof, von, on the pyrites ( Sulphur ^ore) of Bammelsberg, 544, 

546,-52. 
CrenniSj on the native silver and silver-ores of, 118. 
, produce and profits of, 456 ; Table XIV. 
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Crennis, East, prodace, expenditurei and profits o^ 459. 
Crenver, yendlation of^ 220. 

, plunger-pole, when nsed at, 570. 

Orickitt, J. K. A., Esq., on a rich bunch of gold at Chngo Soco^ 272. 
Crofty, Wheal, tdn-ore of, separated firozn its matrix by the natural 

action of running-water, 354. 
Crofty, East Wheal, subterranean temperature at, 764 — 5. 
Cromlechs in Upper India, 19, 28. 
Cronebane, the rocks of, 541. 

■ , „ metalliferous \ their directions, dips, widths, oompo- 

deposits of ; ) eitions, and structures, 543-57. 

, „ „ , masses (Horses) of slate oonformablj 

enclosed in, 551,-3. 
■ , „ „ , mixed with auriferous sUver, 549. 

, „ cross-veins in, their directions, dips, widths, and 

composition, 558. 
■ , „ „ , displace (heave) the metalliferoos 

(Sulphur-course) deposit, 558. 
— — - , dimensions of holes, weight of powder used, and quan- 
tities of stone broken in blasting at, 200. 
■ , precipitation of copper from mine-water at, 572-3,-87. 

, „ , introduced from C!omwaU, 585. 

, subterranean temperature at, 738,-52 ; Tables XXXIU. 

XXXV. 
Cross^veins, in granite, (?) 176, 341, 681-5. 
, „ gneiss, 526-7. 

, „ clay-slate, 558-9,-98, 608, 715-17. 

, „ Itabirite and Jacotinga, 225-6,-32,-86-7, 341-2. 

, „ homblendic (trap) rocks, 439,-74. 
, y, ,, and felspathic, altematmg with calca- 
reous, rocks. 71, 124-35. 

, „ carboniferous slates, 608,-22. 

, „ „ limestones, 622. 

, directions of, 124, 232, 526,-58,-98, 608,-22,-81, 715. 

, „ , approximate the directions of one series 

of joints in the rocks, 124, 559, 681. 

, dips of, 124, 232, 474, 526,-58-9,-98, 608,-22,-82, 715. 

, , at higher angles than those of the lodes^ 527, 682. 

, , towards bodies of granite, 125, 682. 

, widths of, 125, 226,-32,^6, 341, 439,-74, 527,-58-9, 

598, 608,-22,-82, 715. 
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CSr«M-Mmt, oompodtioiui of, 125,-75, 226,-82,-87, 841, 489,-74, 

527,-59,-98, 608,-22,-82, 716. 

, „ , in difEerent rocks, 125, 608,-22,-82, 

, structure of, 125,-6, 688. [716. 

■ , do not always appear at the snr&ce, 717. 

— — f sometimeB of inconaiderable horizontal and vertical 

range, 129, 225,-^2,-86, 841, 717. 
— — — -, appearances of their opposite walU, 71-2, 126, 489,-74. 
, influence of their widths on the extent to which they 

displace (heave) lodes^ 685. 
, the BBine, heave the same lodes different distances at 

different depths, 717 ; Table XXYII. 
, „ , simply intersect a lode in one spot, yet heave 

it at another, 717 ; Table XXVIIL 

~-^»- f heave a lode^ but merely intersect certain of its branches, 

598. 
, heave difEerent lodes different distances at the same 

depths, 127. 
, heave different lodes in different directions at the same 
depths. Table XXIII. 

f different, heave the same lodes differently, 127, 558, 

717; Table XXIV. 
I „ , heave different lodes similarly, 127; Table 
XXIV. 
-, influence of the angles they include, on the extent of 
heaves, 127. 

f proportions of heaves, and of simple displacements, by, 

684. 
■ ■ , sometimes intersected by lodes, 129, 685 ; Tables in. 
XXIV. 
Crowndale, yentilation of, 220. 

Groxier, J. W., Esq., on the fall of rain at OntonagoUi 478. 
Grystals of topaz, 807-8. 

, „ euclase, 807. 

, „ gold, 217,-86,-41, 802,-8,-56,-9. 

, „ „ , of different forms, are of unequal richnesB, BS6* 

, „ copper, 481-2. 

— , ,1 „ f their relations to the crystalline forms of their 

matrix, 482. 
— , most abundant in the least productiye parts of lodes ^ 89, 681. 
Crystalline structure, more prevalent in the cross^veins than in the 
lodes of Chafiarcillo, 125. 
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Grjrstalline action, detemdned in saturated 8olntioii8y by tibe mico- 

^ duction of solid sabst&ncesy 718. 
Cubert United mines, on the argentiferous lead-ore of, 120. 
Ouddra, proportion of tin-ore in the vein-stone of, 472« 
Cumba, proportion of gold in the JacoUnga of, 258. 
Cumberland, proportions of silver in the lead-ores of, 108—9. 
Cuming, — Esq., on the preparation of lime &om shells in Chili, 155. 

Damself Wheals profits realized at, Table XIV. 

Danda, on the copper-bearing beds of, 7. 

Daniel, John, Esq., on the method and cost of stamping vein-stones 

near Lake Superior, 425-6. 
, „ „ of extracting large masses of na- 
tive copper from the mines, 427. 

, „ precautions adopted to prevent the efiEects 

of cold in mines, 478, 784. 

, „ man-engine at the Cliff mine, 489. 

Darlington, John, Esq., and Phillips, J. Arthur, Esq., on the produce, 

costs, and {Nrofits of mines, 459. 
Darlington, West Wheal^ on the alver-otes of, 116-17. 
Darvdn, Chaiies, Esq., on the valley of Copiiip6, 140. 

— ^ „ sounds occasioned by moving-sand, 

140. 

— J ,, beds of shells at considerable elevations 

in ChiH, 155,-9,-60. 

^ ,, methods by which ores arp brought to 

the flur&iGe, in Chili, 147. 

Daubre6, M. A., on the rocks and metallic^ ^ Norway, 548-6. 

minerals J "^ 

silver and silver-ores „ , 100. 
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, „ (supposed) prevalence of fluor in tin-Mtfa, 

680. 
^ „ auriferous sands of the Bhine, 848,-51-2, 

856,-8. 
Daubuisson, M., on the ventilation of mines, 220- 

, „ F0P<»^0°? o^^ silver) J g^ j^Ql_2. 

in the ores) "^ ' 



n »» 



„ France, 104. 



Davey, Richard, Esq., on the produce and profits of Wheal BuHer, 

Wheal Unity, and PMice, 451-2. 
Davey, Capt. Simon^ on the ventilation of mines, 220. 
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DftTiB, Dr. E. H.y and Sqaier, E. G.| Esq., on ancient mining- works, 
weapons, and omamentB found near Lake Superior, 416,-18-19. 
Daris, 6. M. M., Esq., on the produce and profits of Wheal Alfred^ 

445. 
Dawaon, Principal, J. W., on the fossil Flora of New Brunswick, 505. 
9 » copper-ores of the Nova Scotian coal- 
measures, 508. 
Dawson, S. J., Esq., on the detritalgold of Canada, 884. 
Dean, Arthur, Esq., on the auriferous deposits of Merioneth, 635,-8. 
DSdriSf calcareous, filling joints in limestone at Chafiarcillo, 75. 

, ferruginous, „ ItaMrite, at Agoa Quente, 225. 

Deehowreey on the iron-ores of, 40. 

DecHnation, magnetic, 3, 69, 177, 872,-95, 405,-92, 511,-13,-15, 

520,-31,-41, 603,-16,-^7,-47,-73, 703. 
Deepening mines, effects of, on the temperature of water entering 

tliem, 764. 
Deflection of silyer lodes by a metalliferous bed, 76, 82. 
■ „ an auriferous deposit by a crosS'Vein, 232. 

DeliriOy extent and produce of works at, 124 ; Table XIV. 

, quantities and qualities of silver-ore obtained at. Table IV. 
De Luc, M. A. J., on alternations of granite and slate at Cookie- 
kitchen, 658. 
Deo (Devi) Dhoora, granite-veins in mica-slate at, 27. 

, temple, artificial rock-basons, and cromlechs 
at, 27—8. 
Depths, different, composition of metal- j 90-3, 103-21,-94-5, 201- 

liferons deposits at | 203,-31-3,-5,-41,-79-80, 

284, 338-40,-82, 436,-73, 
535,-45-50,-65-8,607- 
608,-16-21,-67-9,-705-9. 
, widths of „ , 180, 685. 

, hardness of „ ,199,200,473; Tables 

VII. XXII. 

; auriferous ) proportions of gold ) 203,-5,-30,-2, 
deposits at, J afforded by, ) 235,-41,-5,-84, 

331,-82. 
, qualities of „ , 205,-85, 333. 

•"tuoy^n » .206.-86. 
„ ; „ y decline more rapidly in Itahirite, 

(Jacotinga) than in clay-slate;331. 
5t 
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Depths Afferent, lead-AidM 9^ proportiooft of rilver eztneted from 

ore afforded by, 706-9. 
, n , widtibs ci croes'-vmns at, 685. 

, „ , extent of diBplacements (heaves) at, 685, 717. 

, „ , sabterranean temperatoie at, 724-^0 ; Tafaka 

xxxn.— xxxvn. 

, rate of ineieaaed, in mines, 448, 608, 748,-64-5. 



DerbTshire, propottionfl of Bilker in the lead-ores o^ 109. 

-, miners brongbt from, to work the minaa o£ Nortih Devon, 
Descobertaj rocks and oariferoiu depoeita of, 296-9. [109. 

Deecuhridaroj diaoorery of £hei at, 69. 

, direction, dip, composiAbii, and stmetiBe of the lade 

at, 91,-S. 

, extent and prodttce of works at, 124 ; Table XIV. 

Beeempeno, on the rocks of, 72. 

, directions, dips, and characters of the lodee at, 81, 90-2, 

, extent and produce of works at, 124 ; Tables IV. XIV. 

Detritus, 42-8, 70. 

, aniif erous, 8, 842-60^84, 498, 627-43,-42 ; Table XXIL 

'■ , stanniferous, 629-80,-95. 

— - , copper-bearing, 488-7. 
Devonshire, stanniferous granite of, 175. 

, proportions of silver in the lead-ores of, 10^10. 

, Consolidated Minee, precipitation of copper at, 584,-92. 

— — , , produce, expenditure, and profits 

of, 45a 
Dhodvlee, Ae quartz-rocks of^ used for constructing furnaces, 80. 
Dhoora Devi, cromledi and sculptured stones at, 19. 
Dhocva Eanhi, iron-ores of, 22 ; Table I. 
Dhunniak6te, the idates and siliceous limestones of, 84,-6. 

— «— , „ iron-ores and fomaces of, 83, 57. 

Dhunpoore, the slates and limestones of, 19. 

-, hunches of copper-ore at the intersections of the joints 
in, 15—16. 
Diamonds, discovery of at the Corrego de Sa0 Miguel, 242. 

, antiquities discovered amongst, or in the immediate 
vicinity of, 544, 
Diatoms in nosed beaches identical with those in the present sands 

of the Pacific, 160. 
Dick, Allan, Esq., on the specific gravi^ of smelted copper, 429. 
Dickson, J., Esq., on an ancient Indian village imbedded in auriferous 
gravel, 884, 



817 

BieBt, M. P. ¥Bii,^ the datrital t2n-<ire of Banca, 6dl. 

DietzBcby F. Esq., on the use of sodium amalgam in Brazilian 

xedaetdon-'vrozb; Table XXTT. 
Dip« of meteltiferons depodts, 4, 5, 7, 9, 11, 19, 20,-2,-5,-6,-8, SO, 

83,-5-7,-9, 41, 71, 80-1, 161,-4, 
810,-72,-75-7,-9, 408-9, 620-1, 
582,-42,-75,-96, 604,-16,-18, 
620-3,-37,-47,-52,-74, 704,-37. 
— , „ , usually greatest when ridi, 189, 270. 

, „ , greater when they have a N. — S. than 

an B. — W. direction, 405—9. 

, of wirifieFoiB deposits, generally, conformable to structure of 

the rocks adjoining them, 
310,-72,-5-7,-9; Table 
X. 
^-*« „ » 9» > parallel to the contour of the 

nearest mountain ranges, 
310; Table X. 
— f of the greater number of lodea^ towards the nearest granite, 
€75,-88. 

, alteratioii of dip on passing from Mtxnto into limestone at 

GkaSardllo, 82. 
— , of <r©w-4*«w, 124,-5, 439, 526,-58,-75,-98, 608,-22,-81,-5, 

715. 

, „ , higher t^ian the dip of lodes, 526, 682 — 3. 

, „ , towards the granite, 125, 682. 

^— , Btrala different on opposite sides of a cross^vein, 71, 82. 
Dimg Dong, proportion of tin-ore in the rein-stone of, 472. 
Directions of metalliferous deposits, 4, 5, 7, 9, 11, 19, 20,-2,-5,-6, 
28,80,-3,-5,-7,-9, 41, 7i, 80-1, 161,-4, 809,-72,-5,-7, 
379, 408-10, 620-1,-32,-42,-75,-96, 603,-16,-18, 
620^,-87,-47,-52,-74, 707,-37 ; Tables I. II. X. 
— ^-^ of aurifiorouB depoEDts usually conform to the strike of the 
rocks above and below them, and to the directions of 
the neighbouring moimtain-chains, 310,-72,-5-7,-9 ; 
Table X. 

of cross-veinsy 124-5, 439, 626,-58,-75,-98, 608,-22, 

681,-5, 715. 
Ksplacemente, 127--35, 225-6,-32,-86-8, 341-2, 439,-74, 503,-in', 

558-60,-75-6,-98, 600,-22,-81-5, 715-17. (See 
Hea»ee. Intereectians. Leaps. Throws,) 



818 INDEX. 

Displacements, horizontal, of rocks by metalliferons (veins) depoats 

(?) 657—60. 

, „ , „ by cro88-vein8f 71, 126,-80-1,-3, 

225-7,-86-7. 

, „ , „ „ (partial), 225-6, 

286-7. 

, „ , of metalliferous ) by joints in the rocks, 

deposits f 183, 341, 559. 

-, -, „ , „ by cross-veins of differ- 

ent widths- 127,-9, 
558, 685. 

, „ , „ by the same cross-vein 

at different depths, 
598, 685, 717. 

. , „ , „ at some, but simple 

intersections only at 
other, depths, by the 
same cross-veins, 
598, 717. 

— , „ , „ by different ftranc to of 

the same cross-vein, 
598; Tables XIX. 

xxin. XXIV. 

by cross-veins of small 
vertical and horizontal range, 225,-32, 
287, 717. 
, of different metalliferous deposits (lodes) 
by the same cross^veinf Tables XXTTT. 
XXIV. 
, of some, by other, metaUiferous deposits 

(lodes), 127-8, 493. 
, of metallifearous depo8its| ^^ ^g^ 
contaming ores of) ' 

., „ , „ copper, 558-60, 

598, 683-4. 
., „ , „ lead, 716-17. 

-, „ , „ silver, 127—8, 

527, 
-, „ , „ tin, 684; Table 

XXVI. 

, of metalliferous deposits) iron-pyrites, 

containing ) 558--60. 
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« 

DiapbiceTnentB, horizontal, of metelliferoua deposits) gold, 183, 225, 

contaming) 232,-87, 341. 



n 



, of metalliferous ) . *. /.oo n 

deposits } "^ «^^*^' ^®^-^- 



-, „ , „ in gneiss, 527. 

-, „ , „ in clay-slate, 183, 493, 

658-60,-98, 716-17. 
-, „ , „ in elvan (porphyry), 

684 ^ 5 ; Tables 

XXin. XXIV. 
-, „ , „ in f elspathic and horn* 

blendic rocks, 439, 

474. 
in Itabirite and «7aco- 



?> 



» 



w f » 

an^a,225-6,-86-7, 
341. 
„ y „ in calcareous, alter- 

nating with f elspathic 
& homblendic, rocks, 
125—9. 
„ , „ in the coal-measures, 

503. 
, extent of, 127-8, 439, 558,-75,-98, 684- 

685, 715-17. 
, towards the greater angle, 127-8,-83, 841, 

527,-58,-60,-.75,-98, 684, 

717. 
— — — , „ , „ smaller angle, 127 — 8, 439, 

558, 684, 717. 

, „ , „ right-hand, 127-8,-83, 341, 

527,-58,-98, 683-4, 715-17. 

, „ , „ left-hand, 127—8, 341, 439, 

474, 558-60,-75, 684, 
715 — 17. (See Heaves. 
Intersections,) 
Displacements, vertical, of rocks by metalliferous deposits (?), 657- 

660. 

, „ , „ by cross-veins^ 71, 126,-30,-1,-3, 

225,-86-7. 
, » I M » of small vertical and 

horizontal range (partial), 225-6,-86-7, 342. 
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DisplaoementB, vertaieal, in aiver-nunes, 71, 126^-40,-8. 

, in gold-mines, 225-6,-86-7, 342. 
, towards the greater angle, 126,-30,— 1,-S. 
, „ smaller angle, 225-6,-86-7, 841 . 

(See Leaps. Throws. Intersections.) 
Diasemination, of metals and ores through rocks : — 

gold, 175,-7,-86,-96, 255,-81,-99, 300,-2,-8, 

818,-16,-20,-2,-78. 
mlver, 114,-19; Table IV. 
copper, 403,-67,-75,-95, 500,-3,-9. 
tin, 175, 664,-6. 
Divining ( Dowsing J-rod, the, still used in Dauphinj, 527. 
Doebereiner, M., on the platina alloyed with gold in the sands of the 

Rhine, 860. 
Dol, on the graphite of, 40. 
DohsoatK on the rocks of, 447. 

subsidence of the rocks (Country) and lodes at, 666. 
native silver and silver-ores of, 113. 
proportions of tin-ore in the vein-stone of, 472. 
separation of tin-ore from its matrix hj the natural 

action of running-water at, 854. 
ancient works at, 146, 447. 
improved system of mining at, 448, 645-^7, 
conditions under which blasting takes place at, 200. 
ventilation at, 220. 
I^ans and sections of, 448. 

produce, expenditure, and profit at, 447 ; Table IV. 
Norths on the sUver-ore of, 113. 
the, of Brazil, 173. 
Domeykoj M. I., on the rocks of Quehrcida Seca^ 161. 

calcareous dSris of Chafiarcillo, 75. 
bjdraulic lime of „ , 75. 

gold-mines of Chili, 167. 
detrital gold of Chili, 345,-60. 
statistics of mines, and miners of ChiU, 

148-9. 
the climate of Chafiarcillo, 724. 
Don Pedro North efd Bey^ on the proportion of gold in the Jacotinga 

of. Table XXH. 
Douglas Eouffhton (Henwood) mines, on the rodcs of, 466-7. 

, „ (copper-bearing), 

conglomerate, of, 474. 



Dolcoath 
Dolomite 
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DtBflaoementSi horizontal, of metalliferouB depomts) gold, 183, 225, 

containing) 232,-87, 341. 



n 



, of metalliferous ) . .. ^ qq -r 

deposits } "^ 8«^**' «^^-^- 



„ , „ in gneiss, 527. 

„ , „ in clay-slate, 183, 493, 

558-60,-98, 716-17. 

„ , „ in elvan (porphyry), 

684 — 5 ; Tables 
XXIII. XXIV. 

„ , „ in felspathic and hom- 

blendic rocksi 439, 
474. 

„ 9 „ in Itabirite and Jaco- 

*%a, 225-6,-86-7, 
341. 

„ 9 „ in calcareous, alter- 

nating with felspathic 
& homblendic, rocks, 
125—9. 

„ , „ in the coal-measures, 

503. 

, extent of, 127-8, 439, 558,-75,-98, 684- 

685, 715-17. 

, towards the greater angle, 127-8,-83, 341, 

527,-58,-60,-75,-98, 684, 

717. 
smaller angle, 127—8, 439, 

558, 684, 717. 

, „ , „ right-hand, 127-8,-83, 341, 

527,-58,-98, 683-4, 715-17. 

, „ , „ left-hand, 127—8, 341, 439, 

474, 558—60,-75, 684, 
715—17. (See Heaves. 
Intersections.) 
Bisplaoements, vertical, of rocks by metalliferous deposits (?), 657- 

660. 

, „ , „ by cross-veins, 71, 126,-30,-1,-3, 

225,-86-7. 
, » > )i i> of small vertical and 

horizontal range (partial), 225-6,-86-7, 342. 
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Darocher, M.^ on the proportions of silver in the ores of Norway, 

100. 
Duties, Dues (Royalties), &c,, 62-3, 208,-89^ 847,-60-70, 442-7,-9, 

451-4,-6-60, 588 ; Tables VH. IX. XIV. 
Duval, G. v., Esq., on the gold-depomts of Chmgo SocOy 268, — 72 ; 

Table XXH. 
Dwarra Hath, on the granite of, 2, 29. 

, „ detritus near, 45. 

, „ temples at, 3. 

Eardiston, on deposits of copper-ore in the New Red Sandstone of, 

, „ subterranean temperature at, 515, 750. [515. 

Earnings by miners and smelters in Upper India, 60 — I. 

„ washers for gold (Feiscadores) in Brazil, 358. 

„ miners in Australia, Brazil, ChUi, and Nova Scotia, 

Tables V. XXII. 

„ Superintendents in Chili, Table XXIL 

Earthquakes, 49, 157. 

, elevation of land in Chili by, 157-8. 

Edinburgh, extreme and mean temperatures at the surfiioe and 

underground at, 777. 
Education of black (slave) children in Brazil, 295-6. 
Edwards, Mr. T. W., on the iron-formation of Antonio Peretra^ 213. 
Eels in mine-water at Botallach, 717. 

Ehrenfriedersdorf, subterranean temperature in the tin-mine o^ 757. 
Elastic sandstone at Villa Rica (Ouro Preto), 210. 
Elevation of land at Caldera by an earthquake, 157 — 8. 
Elvan, courses and bunches of, 660-2,-70-1. 
Emerson, 6. D., Esq., on a mass of copper in the drift near Onto- 
nagon, 485. 

, on the heaves of lodes at Ontonagon, 474. 

^ -, „ native copper of Minesota, 476,-7. 

^ ^j produce of the copper-mines near Lake 

Superior, 489. 
, „ ventilation of the National mine with 
warmed air in winter, 478. 
Engines, Man, 439, 609. 

, Steam, placed underground, 609. 

EngUsh Mining Companies engaged in working the gold-mines of 
Brazil, 178,-80,-2,-4, 209,-13,-24-86,-37-41,-3-97, 308-4, 
367-8. 
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Entninoes to Chilian mines closed by locked gates, 91. 
£ays, J. S., Esq., on the jointed structure of granite, 75, 672. 
Epidote, occurrence of, 80, 898, 

Eschwege, Baron von, on the elastic sandstone of Villa Rica (Ouro 

Preto, 172, 210. 

Itacolumite of Brazil, 172. 

clay^slate of „ , 173. 

alternations of Itacolumite and clay- 
slate, 211, 312. 

Itabiriteof Brazil, 172, 211, 

298. 

Carvoeira of 

gold-mines of, ... 
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crystals of gold in ) 
la of, ) 



, 287—8, 
, 184, 244, 
300-1. 
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,217. 
,366. 



, 175, 213, 

236-7. 
,306. 



the Cangi 

quantities of gold ) 
obtained in | 

iron-ores and fur- ) 
naces of, J 

topaz-mines of. 

Esperanza^ extent and produce of the works at, 124 ; Table XIV. 
■ , quantities and qualities of the ores obtained ; Table TV. 

Etheridge, Bobert, Esq., on shells in the raised beaches near Caldera, 

156. 
f „ plants in the coal-measures of New 
Brunswick, 504-5. 
Euclase, matrix of the, in Brazil, 808. 

Europeans employed in the mines of Chili and Brazil, 152; Tables 

V. VI.« IX. 

Evans, T. F., Esq., on the difEerent qualities of ) ^^ j^™ kqa 

water J ' 

, „ precipitation of cop- ] 

per and production > „ , 580-4 ; 

of ochre ) TableXVIU.- 

, 582. 
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Evaporation, difEerent amounts of, affected the speed of the water- 
wheels at Oongo Soco, 851. 

ExnunUh and Adams^ Wheal, proportions of silver in the lead-ores 
of, 110. 

ExpectcUivaf on the New Red Sandstone, and the copper-ores obtained 

from it, at, 514. 

bxj 
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EapecUUivaj on petroleam of ^ 516. 

FaUun^ on the ores of, 543. 

, n use of fire to aid operations of the minera at| 51. 

, on an accident at the woiks of, 665. 

Fairbaim, W., Esq., on subterranean temperature at Duchinfield^ 754. 
Faiscadoies (gold'Streamers)^ their modes of work and eamingSy 
Fall of water, on ventilation by means of a, 219 — 20. [357—8. 
Falmouth, East Wheal, proportions of silver in the lead-ores of, 120. 
Falmouthy Wheal, precipitation of oopper by lime at, 585. 
Falmoath Harbour, injury to, by sand and mud from the mines, 858. 
P«mday, Dr., his analyaia of themgaemim | q^^ g^^ yj^^ ^^ 

slags of) " ' 



„ the iron ores & 



Fanners of BoyaltieSy their proportions of iron-ores raised in KumaGn, 

55,-9. 
Featherstonhaugh, G. W., Esq., on the auriferous) yj^gj^jj^ 322 ^4 

deposits of) "o™**> ' 

— — ^^— «— — ^— — , „ detiital gold of, „ , 884. 
Felspathic day, 8, 228,-40,-8, 807, 423. 

rocks, 154, 888, 492, 517,-80-1,-8,-41,-94, 686,-71, 

701-2,-86. 
, temperatures of mines in, 755-8 ; Tables XXAIII. 

XXXV. 
Fire, occasionally used underground to aid the operations of the 

miner, 51-2, 415,-19. 
, „ at ^Q sur&ce to soften the vein-stones pre- 
viously to their being stamped, 425. 
Fire-fiies used for lighting the Brazilian miner at his work, 209. 
Fire^ieel^ rocks and lode of, 464. 
Fish, existence of, in mineral-waters, 854-5, 717,-81. 
Fitcooree, on the iron-ore* o^ 64. 

Fitzpatrick, Mr. T. C, on the gold obtained from crop of a duck by, 
Fhigs, liogula, of Merioneth, 635—7. [356. 

Flexures in Itabirite and JacoUnga^ 228|-S2,-75« 
■ „ trap-rocks, 895, 406. 

JF7ticaiw, 71, 598, 715. (See CVoM-vetiu,) 
— ^— (veins of clay), sometimes parallel to the lodee in ChaSar- 

dllo, 81. 
Fluor, an ingredient in lodee S. of the Caradon granite^ 678-9. 
, an ingredient in tin-fode^, 680. 
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Food, cost of, in Ghafiaidllo, 150 ; Table V. 

-, oi daves in Brazil and Virginia, 292, 382. 

-, of 86r& in Siberia, 348. 
FoirbeB, David, Esq., on the anriferons deposits of Merioneth, 636-9. 

f „ quality of the gold of „ , 642. 

, „ detrital gold of Bolivia, 360. 

Forbes, Prindpal J. D., on the climate of the Alps, 528. 

— , „ temperature at the surfiice and at 

various depths near Edinburgh, 777 
Forbes, Sir John, on a spring of fresh-water beneath the sea at 

Botallack, 539. 
Forests, 21, 55, 61, 296, 390, 416. 

, succession of different growths in, 416. 

J destruction of, 21, 55-6, 343,-90. 

, „ , consequences o^ 344. 

Forest mine, ancient implements discovered in the, 415. 
Foiges underground at Bearhttven and Wheal Vor, 610 
Forster, Westgarth, Esq., on pipe-veins of lead-ore, 620. 
Fosaliferous rocks of the Liskeard ... 
— — — — „ Merioneth 
■ „ Wicklow 

— jj Waterford 

„ Kerry 

-^— — „ Meatb 

„ New Brunswick 

Foster, G. Le Neve, Esq., on the Molybdenite of Mount Sorrel, 654. 
Foster (J. W., Esq.) &)on the rock-formations of Lake Superior, 
Whitney (J. D., Esq.), J 385—404,-39. 

iron-ores of Lake Superior, 388-9. 

co^^T-lodes of „ , 405— 

412,-20-5,-7-8,-31-4, 436,-9, 

466-7,-75,-7. 

„ native silver of Lake Superior, 

419,-36-7. 
„ cross-vein (Slide) at the Cliff mine, 
439. 
drift of Lake Superior, 483—5. 
ancient mining-works near Lake 
Superior, and on the weapons, 
tools, and implements found in 
them, 412-17,-19,-75. 
„ temperature at Fort Wilkins, 477. 
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Foster (J. W., Esq.) &)oii the temperature of the water in Lake 
Whitney (J. D., Bflq.)» ) Superior, 477. 

, „ subterranean temperature, 733-4. 

' , „ amount of rain at Fort Bradj, 477. 

Fowey Consolidated mines, on the native silver of, 118. 

.-^ j^ produce and profits of, 456 ; Table 

XIV. 
Fox, Robert Were, Esq., on the structure of cross-bourses^ 461. 

, „ subterranean temperature, 723,-60-1, 

Fraga, on the auriferous talc-slate of, 301,-20, 732. [762,-^. 

, „ subterranean temperature at, 732. 

Francis, Capt. Francis, on subterranean temperature at Wheal Vor^ 

764. 
Francis, Mr. Henry, on the coincident directions of lodes and glens 

in West Cornwall, 718. 
Francis, Mr, William, on the gradual filling of Camon valley with 

sand and mud from the mines, 353. 
Francisco Nuevo, San^ extent and produce of the works at, 124; 

Table XIV. 
, quantities and qualities of silver-ore obtained 

from. Table IV. 
Francisco ViejOf San, extent and produce of the works at, 124 ; 

Table XIV. 

, quantities and qualities of silver-ore obtained 

from, Table IV. 
FrancisquitOf San, extent and produce of the works at, 124 ; Table 

XIV. 

, quantities and qualities of silver-ore obtained 

from. Table IV. 

Franklin mine, on the costs and profits of the, 459 ; Table XIV. 

Frank Mills, proportion of silver in the lead-ore of, 110. 

Freiberg, establishment of the Mining Academy at, 691. 

Friendship, Wheal, on the inclined tramways of, 144. 

, „ produce and profits of, 459 ; Table XIV. 

Friendship, North Wheal, proportions of silver in the lead-ores of, 

110. 
Fuel, charcoal as, manufacture and cost of, 55-6, 219,-61-2, 390. 
, „ , from hard woods better than from soft, 55-6, 219, 

390. 

, coal cheaper than wood as, even in the forests of Lake 

Superior, 478. 
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Fnllery Dr. Thomas, on the ^Iver of North Devon, 109. 

Furnaces, Himalayan, bkst supplied by air-bags of skin, worked by 

hand, 54 — 5. 

, Brazilian, blast supplied by fall of water into a pneu- 
matic trough, 219,-60-1. 

Furie Hill Wood, proportion of tin-ore in the vein-stone of, 472. 

Gad and pick, skill of Cornish miners in using, 152. 

Galena, 100-10,-16-21, 376-7, 646,-8-9, 615,-20,-40, 703,-8-11. 

\ aigentiferous, 100-10,-16-21, 545,-8-9, 615-20,-(?) 40, 

708,-8-11. 
, „ , endoaing threads of native silver and masses 

of vitreous ore, 120-1. 

, auriferous, 100, 878, 549, (?) 640. 

Oallay iron-mine of, 22 ; Table I. 

Gama, Col. Ignacio da, on the gold-mine of Catta Preta, 237. 
Gambling, propensity of Chilian miners towards, 91. 
Garby, John, Esq., on the native silver and silver-ores of Cornwall, 
Gardner, Dr. Daniel, on the gold-mine of Catta Preta, 237. [118. 
Grardner, George, Esq., on the gold-mines of Brazil, 170,-86, 245, 

803, 500-2. 
, „ detrital gold of „ , 348. 

, „ fishes of „ , 354 — 5. 

— , „ scenery of „ , 169, 297. 

Garnets in the copper-bearing rocks of Chili, 161. 

„ auriferous deposits of Virginia, 381. 

Owmett and Moseley mines, on the rocks of the, 379-81, 732. 

auriferous deposit of the, 381-3. 
proportions of gold at difEerent 

depths in the, 383. 
quality of the gold, 381. 
detrital gold of the neighbour- 
hood, 384. 
subterranean temperature at the, 

733, 
food of the slaves at the, 382. 
Qarraa (Ouameck), proportions of silver in the lead-ores of, 118. 
(rorras, South, proportions of silver in the lead-ores of, 120. 
Gas, issue of, from joints in the Itabirite at Gongo Soco, 250. 
— , inflammable, from crevices in the auriferous formation at Morro 

Velho, 195—6. 
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GaSy inflammable, fix)m v^etable matter overlying stream-tiQ-ore 

near Perran Wharf, 453. 
— — , coal, used for lighting the underground works at BalUswiddeUj 

669. 
Geach and Webb, Messrs., on the Garadon, Menheniot, Lanreath, 

and Saint Pinnock districts, 659,-61,-4-5,-76-7,-95, 704,-15-16. 
Geikie (Archibald, Esq.) and Murchison (Sir Roderick Impej), on 

the gneisBose rocks of Breadalbane, 646. 
Georgia, on the auriferous rocks of, 371. 

, „ an ancient Indian village entombed in the aariferoua 

drift of, 884. 
Gesner, Dr. A., on copper-mining in New Brunswick, 506. 
Geyserberg, on the stanniferous porphjny of, 665. 
Gilbert, C. S., Esq., on the diver-ores of Cornwall, 111, — 14. 
Gilbert, Davies, Esq., on the argentiferous lead-ore of Wheal Rou^ 

119. 
Giles, Mr. John, on the slates of the Garadon district, 667. 

, „ „ Liskeard group, 700. 

y „ elvooM of Garadon, 671. 

, „ fetepathic and homblendic rooks of Saint 

Gleer and Menheniot, 672, 701. 
, „ lodes of Menheniot, Lanreath, and Saint 
Pinnock, 699-702,-6,-12. 

, „ silver associated with the lead-ores they 

afford, 708. 
GiUman, Robert, Esq., on the produce of gold at Clogau, 641 ; 
Globe, the, specific gravity of, 136. [Table XXIL 

Gneiss, the, of Dauphiny, 517. 
— , „ , of the Oamet and MoBeUy mines, 379. 

, „ , of Breadalbane, 646. 

Groats used as beasts of burden in Upper India, 47. 

Godoi, Juan, his discovery of silver in Chafiarcillo, 69. 

Oodolphin mine, profits of, 445 ; Table XIV. 

Gola, beds of gravel and sand above the bed of the river at, 45. 

Gold, of Australia, 175,-9, 343,-56,-9 ; Table XXII. 

, „ Banca, 631. 

, „ Bolivia, 360. 

, „ Brazil, 163-370 ; Tables X. XXH. 



., „ California, 338-9,-43 ; Table XXTI. 
., „ ChiU, 166, 345,-60,-78. 

-, „ India, 3, 46-7. 
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Gold, of Inland, 549-50, 627-84 ; Table XXH. 

^ „ New Gxanaday 360. 

-, „ the Bhine, 848,-56,-8,-60 ; Table XXH 
•, „ Kberia, 175,-7, 335.6,-40,-2,-3,-5,-6,-8,-60; Table XXH. 
., ^ Yirginia, 371-84 ; Table XXn. 
-, „ Wales, 635-42 ; Table XXTT. 
dineminatod thiongh granite, 3, 175, 320. 

„ talcoae, micaceous, and chloiitic rocks, 

177, 300-3,-20. 
quartz-rocks, 316. 
daj-slate, 186,-96, 210. 
calcareo-siliceous rocks, 245,-9, 304, 

315,-19,-23-4. 
Itahirite (Jacotinga), 215,-19,-21,-42. 
Carvoeiraj 240. 
Canga, 217, 315-16,-19. 

., limited to certain porticms ) ^^^ 311,-20,-34. 
or beds of graute, j 

„ talcoae, micaceous, and chloritic 

rocks, 176-7,-80, 298, 302, 

31 1 - 12,- 15,-19,-20,-34,-72, 

636,-42. 
„ quarts-rocks, 178-9,-80-2, 312, 

334. 
„ clay-slate, 182,-3,-4, 812-13,-17, 

318,-20,-35,-49-50,-76. 
„ calcareo-siliceous rocks, 636-42. 

„ ItabiriU (Jacotinga), 214,-16, 

221,-7,-85,-42,-6,-62-82, 313- . 

814,-18-19,-25,-35,-75. 
„ Carvoeiraf 240. 

„ which conform to the deavage of 

the rocks, 178,-80,-2,-8,-4,-7, 

188, 207,-14,-16,-21,-3,-7, 

248,-5,-9,-98, 300,-1,-2,-9-23, 

372,-5,-7,-80. 
„ which conform to the joints, 181, 

187,-8,-91, 207,-21,-3,-99, 

323. 

', limited to certain portions ) which conform neither to cleavage- 
or beds of rock, ) planes nor joints, 637. 
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Gold, matrix of, its compodtion, in granite, 46, 175, dll,-32,-4,>7. 

f n y 19 ) i> talcoee, micaceoUB, and chloritic 

rocks, 177-80, 209-11,-47, 
298-303,-11-12,-15,-20-1, 
332,-4-7,-72-83, 639-42. 

, » I n 9 » quartz-rocks, 181,321,-32,-4,-7. 

, „ , „ , n day-slateB, 182-4,-94-9, 206-7, 

210,-98-9, 312-13,-21-2,-8- 

329,-32,-4,-5,-6,-7; Table 
VI. 

, 9} » » f f, calcareo-siliceoiis rocks, 245-9, 

315,-23-4. 

, II , 71 I II Itahirite (Jacotinga)^ 212 — 16, 

221-4,-6-35,-42,-5-7,-54-84, 
286,-98, 303-4,-13-14,-24- 
330,-2,-4-7; Table Vm. 

If I II I II Carvoeira^ 239-41, 

„ , dip of (Shoots) masses coincident with indnlations 
of rocks, 206-7,-15,-16,-34,-59,-64,-9, 319,-23,-6. 
most plentiful in most highly inclined portions of formations, 
189, 270,-81, 310. 

relation between it and the 1 of pjiitio quartz in clay-slate, 
structure of its matrix) 184, — 97. 

„ of Jacotinga (Itahirite)^ 259,-70, 

324,-5,-8,-9. 

relation between it and the ) in day-slate, 199 — 201, 328 ; 
hardness of its matrix) Tables Vll. XXTT. 

„ in Jacotinga (Itahirite)^ 232, 

329. 

different distribution of, in different ores of iron, 328. 

crystals of, in shallower parts of the rocks and in detritus, 

215,-36,-41, 803,-59. 

proportion of, disseminated 1 talcose, micaceous, and chloritic 

tiirough ) rocks, 177. 

„ , „ quartz-rocks, 182, 321. 

„ , „ clay-slates, 186,-96, 321. 

„ , „ calcareo-fflliceouB rocks, 249, 

321. 

„ , „ Jacotinga (Itabirite)^ 255, 325. 

„ , contained in ) of talcose, micaceous, & chloritic 

certain beds) rocks, 177,-9, 320,-7,-73, 

383, 638,-41. 
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CWd, proportiQn rf, contained in ) - ^ . ,«« n«, 

certain beds } ^ q^^rtz-rockB, 182, 821. 

'» 9 » of daynslate, 184,-96-8, 201-6, 

827,-79. 
» 9 19 of Itabirite (JacotmgaX 280-2, 

286,-79-81, 826,-7. 

y, , obtained from) . . ^- . ^^^ 

different j ^"^ ^ ™ ""^® fonnation, 888. 

" 9 if depths in the clay-sIate aeries, 

201-5, 881; 
Tables X.XXIL 

» ' w 79 liahiriie (JacoUnga)^ 

280-2,-5,-79-81, 
881; Tables X. 
XXII. 

»» I w 99 Carvoeiraf 241. 

» f (^^9^) maases and of dust in Itabirite (Jaco- 

tingaj, 274-7, 880. 
analysis of, 884,-5,-60,-74. 

qoalitjr of, in granite, 882. 

„ f „ talcose, micaceous, and chloritic rocks, 882,-74, 

888, 642 ; Table X. 
„ , „ clay-slate, 205-6, 882,-88 ; Table X. 
„ , „ Itabirite (Jacotinga), 286,-85-6, 832,-8 ; O^ble 

n f At difBarent depths in the same formations, 205-6 

888,-75 ; Tables VH. X. ' 
n 9 differs in crystals of different forms, 885. 
nature and proportion ) . .^ ,_- „. . 

of iteaUoy J "^ fi^""*®' 17^' ^^^'-7 

» 99 talcose, micaceous, and chloritic 

rocks, 179,-80, 299, 884,-7,-74, 

882, 642. 
99 „ quartz-rocks, 884,-7. 

» If clay-slate, 206, 884— 5,— 7,— 40, 

877-8. 
» 99 calcareo-siliceous rocks, 642. 

w 99 Itabirite (Jacoiinga)^ 286, 885,-7. 

840. 

" 99 &i different depths in the same 

rocks, 206,-86, 888,-40; Tables 

5^ vn.x. 
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Gold, alloyed with antimony, 179,-80, 334-7,-74. 
„ arsenic, 335,-7,-74. 



„ bismuth, 174, 334-7,-74. 

„ copper, 286, 335-7,-40,-59,-74,-6, 642. 

„ iron, 885-6,-74, 632,-42. 

„ lead, 335-7,-40,-74,-7. 

„ palladium, 175, 215,-86, 385-7,-40,-59. 

„ platina, 286, 335-7,-40,-60. 

„ alver, 236,-86, 334-5,-7,-40,-59,-60,-74,-7,-8, 

632-42. 
„ tellurium, 180, 299, 334,-6-7,-82. 

molten, of higher specific gravity than native, gold, 335. 
-mines, temperature of, 726 — 33, — 66 — 8 ; Tables XXXII. — 

XXXVI. 
detrital, ancient deposits of, 842-51,-83-4, 627-33,-42; 

Table XXII. 
„ , recent „ , 46, 283, 348,-52-9,-84. 

„ , contains the same alloy as the gold of the neighbouring 

mines, 359. 
„ , aluvays of superior quality to mine-gold, 359-60, 632. 
„ , crystals of gold not uncommon, 356,-9, 632. 
„ , shaped implements sometimes mixed with, 844-^5. 
„ , proportions of, extracted irom sand and giavel, 346, 
„ , occasionally swallovred by water-fowl, 356. [358. 
„ , „ extracted £rom mud in the streets, 217. 

cost of extracting, in various coimtries, 327, — 46, — 8, — 58 ; 

Table XXH. 
quantity of, obtained in Australia, Table XXII. 

,, , „ Brazil, 366-70 ; Table XXH. 

„ , „ CaHfomia, Table XXU. 

„ » „ Ireland, 633. 

„ , „ Nova Scotia, Table XXII. 

„ , „ Siberia, 346 ; Table XXH. 

„ , „ Wales, 641; Table XXH. 

HoyalUes (Dues) and Duties ) in Brazil, 208,-89, 361—8 ; 
paid by miners, ) Tables YII. IX. 

„ „ , „ Siberia, 327. 

Oolden, Wheal^ proportion of silver in the lead-ore of, 120. 
Gold-IIili (California), auriferous deposit of, 339. 

■ ' , alloy of gold from, 339. 

Gonatnenaf on the stanniferous granite of, 664—5. 
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Oimamenaf on the sabterranean temperature at, 746. "* 
Chngo Soeo, the rocks of, their direction and dip, 248-— 9. 

, joints in, 250. 
slate (auriferous at Camara), 188, 247, 

827,-41. 
calcareo-silioeons matter mixed with par- 
ticles of gold, 249, 804,-19. 
ItabiriU, 249,-97, 818. 

„ , mass (Horse) of, imbedded in 

(yet containing lines of) 

auriferous Jacotingay 251, 

824; Table Vin. 

„ „ y displaced by small cross^veins^ 

286—8, 841. 
„ Jacotinga, the Chngo formation, 250, 

252-4. 
„ „ , „ Cumba „ ,252-4, 

256-8, 

99 » 9 99 99 99 9 DOth 

conform to the direction, dip, and 

cleavage of the rocks above and below 

them, 248, 810,-25. 

Jaeoiingay the Cuniba formation, at times 

thinly sprinkled with gold, 

255. 

, productive, mostly, on certain 
parallel lines (veins) in both, 
255,-7,-62,-4,-5,-82. 

, productive, mostly, on certain 
thin lines (veins) of limited 
horizontal & vertical range, 
257,-65-7,-70,-1,-82. 

, productive on the same meridian 
269,-70. 

, productive masses (shoots) of, 
all dip (endlong, with the 
groovings of the rocks), to- 
wards the £., 259,-68,-4,-6, 
270,-82. 

, productive portions the most 
highly inclined, 281, 810. 
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Oongo Soco^ the rocks of Jaoatinga, produotivey composition of, 263- 

269, 314,-25-7. 

— f „ » » If » hardness c£f 283— L 

, I, n 9 9i J dispositian of msnupB 

{nuggets) and particleB 
of gold in, 271—80. 

9 9> n 9 91 ,pioportion8 of gold 

contained in, 274-7,-9-81; 
Tables X. XXIL 
, „ „ , prodnctiyey qnalitir of gold con- 
tained in, at different depths, 

285, 333 ; Table X. 

, „ „ , nature & proportion of alloy of 

gold contained in, at difEerent 
depths, 286, 338 ; Table X. 
, „ „ , productiYe, lines take, at times, 

the directions of the joints, 
264. 
— , „ „ , productive, influence of the 

SUde on, 252,-67,-70. 

' , „ „ , unproductive portions of, 270. 

, „ „ , masses (bunches) of izon-ore 

wrought, 260-1. 

— > 19 magnesian-limestone, 297-8. 

, ventilation of works by air issuing from joints in the 
ItabiriUy 250. 

, climate of, 349,-52, 726 ; Table XXX. 

, subterranean temperature at, 727-9,-51,-6,-8 ; Tables 

xxxn.— xxxvn. 

, Slavery at, 290—6. 

, cost of extracting gold at, 327 ; Table XXTT. 



— , quantities of gold obtained by European miners, 284. 
— , amount of Duties paid to the Brazilian (jovemment at, 

289,367; Tables EX. XTV. 
-— , produce, expenditure, and profit at, 289, 367 ; Tables 
-, forests, pastures, and scenery of, 290 — 7. [IX. XIV. 



Ooodair, J. G., Esq., on the proportion of gold in iron-pyrites at 

Ouro Fine, 184, 322. 

Goorkhas, attention to the drainage of mines by the, 50. 

Gordon, J. N., Esq., on the rain-&ll at Marro Velho, 349. 

, „ subterranean ) ^ac 7 

temperature at J " » #^0-*. 



INBSZ. 



835 



9 


n 


f 


If 


f 


>» 



GiBDite 



Garland, Wheal, on the profit made at, 451 ; Table XIV. 
Goron, on the oopper-bearing talc-alate of, 5. 
(ToMan, a matrix of copper-ore, 162,-5,-7, 545,-64,-95, 605,-16, 

lead-ore, 706-7. [624,-89,-76,-8, 

olver-ore, 525,-84. 

gold, 167,-88, 299, 801,-2,-12,-78,-6-7,-81, 

549, 689. 
Gnham (GaUcott), Mrs., on the elevation of the coasts of the Pacific 

bj earthquakes, 157. 
Granada, New, on the different qualities of mine and detrital g61d in, 

860. 
composition of, 2, 29, 170,-4-6, 247, 811,-85-7, 662-4, 
auriferous, 8, 175-6, 811,-16,-20. [666-7,-72. 

quality of gold in, 882. 
alloy „ , 884. 

stanniferous, 175, 664-6. 
cupriferous, 512. 

structure of, 8, 816,-85, 512, 673. 
cayem in, 27. 

podtion of, in opposite sides (waUs) of lodes, 657-60, 
interlying slates, 658-9. [669-70. 

veins o^ 8, 27, 886-7,-91, 490-2, 512. 
relation of its contour to the cleavage of contiguous slates, 

259,-810. 
relative podtion to the dips (shoots) of ore in lodes^ 82, 
rate of blasting in, 200. [122, 259. 

quantity of it shipped from Cornwall, 666-7. 
subterranean temperature in, 756,-8,-60-1 ; TablesXXXIII. 
Graphite in the clay-slate of Upper India, 41. [XXXV. 

Orasiy (Oiancellorsville), auriferous rocks of, 872-5. 
Gravel, beds of, at great altitudes, 45, 66, 70, 156. 
Gravity, specific, of native copper, 429. 

, „ electro-depodted copper, 429-80. 
, „ „ , after compresdoui 480. 
, „ smelted copper, 429-80. 
, „ native gold, 885, 481, 682. 
, „ molten „ , 885, 481. 
Ortal Work, proportion of tin-ore in vein-stone of, 472. 
Greenstone, 79, 898, 496-7,-9, 650-1. 
bIh^ 499, 512. 
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Greenstone, dykes of, 80. 

Greenwich, extreme and mean temperatures at the surface and at 

Yorious depths, 776-7. 
Greer, R. J., Esq., on the mean temperature of Waterford, 739. 
Gregg (R. H., Esq.) & Lettsom (W. G., Esq.), on the alver-oreB of 

(Cornwall, 116,-18. 
Gregory, Gapt. Thomas, on the rate of blasting at Drake WalU^ 200. 

__«- — ^ ^j proportions of tin-ore I ^«o 

in the vein-stone of | » » 

OrylU and Basuty proportion of tin-ore in the yein-stone of, 472. 
Gualaxo, character of gold obtained from the, 359. 
Guernsey, on the climate of, 735. 

Gueymard, M. E., on the rocks of Chalanches, 518-19. 

, „ metalliferous deposits of „ , 519-26. 

— -— -» , „ climate of the Alps of Dauphiny, 528. 
Chueu de Carvallo^ veins (branches) of, 81. 

— — — ^— y horses worked underground at, 76. 

Gungolee, on the copper-mines of, 4, 5. 

Gunnai, auriferous sands of the Ramgunga near, 5. 

Ghinnis Lahe^ produce and profits of, 457 ; Table XIV. 

Gurhwal, on the iron-furnaces of, 57. 

— — , Government Royalties of, 62-3. 

Guy, Gapt. Benj., proportions of gold from the calcareo-siliceouB 

formation at Qongo Soco^ 249. 
Gwinear, subterranean temperature in the district of, 752. 

Haidinger, H.W. von, on changes in the characters of oopper-oies, 

Hall, Oipt Basil, on the vaUey of Gopiap6, 139. [679. 

■ , „ mode of bringing ores out of the Chilian 

mines, 147. 
Hall, James, Esq., on fossils from the shores of Lake Superior, 393. 
Hals, William, Esq., on early copper-mining in Cornwall, 686,-90,-2. 
Hambly, Capt. W., observations on Oongo SocOj 257, 850. 
Hammer ( Mallet) , use of by miners in different districts, 15 1« 
Hansteen, Prof. Chr., on Magnetic declination, 520. 

Hardness, a favourable indication in the auriferous) 328 ; Table 

deposit of if orro Velho^] XXTT. 

, at different depths „ , 199, 206; 

Table XXH. 
HarriS| Capt. N., on the auriferous deposit of Chmgo Soco, 250,-5, 

257,-60,-3,-8,-9,-71-4, 354. 
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Harris, Capt. N.^ on the manufactnre of iron at Oongo SocOf 2^2, 

HaniB, Sir W. Snow, on tbe climate of Pljrmouth, 745,-9. 

Hartzy proportions of silver in the lead-ores of the, 101. 

HaQghtony The Rev. Dr., on the deposits of sulphur ores in WickloW| 

547,-53,-5-7. 

— ^^— ^— , „ rocks of the Kenmare district, 611- 

614. 

— , „ metalliferous ) „ , 614- 

deposits I 621. 

' , „ cross-vein at Ardiully^ 622. 

, „ drift at Kenmare, 622, 

— ^— — ^ , „ precipitation of copper at Bally- 

murtagh, 574. 

— — - , analysis of the hematite of Ballymwrtagh^ 

547. 

limestone of Kerry, 613. 
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, „ grey copper-ore of \ -,„ 

Ardtully, I ^^'• 

Hawkins^ John, Esq., on the throws of lodes in Cornwall, 226. 

■ ,, ,, copper-ores of the Parys mountain, 

574,-6. 

, „ stanniferous porphyry of Greyersberg, 

665. 
Heaves, 127-35, 225-6,-32,-86-8, 841-2, 439,-74, 503,-27,-58-60, 

575-6,-08, 600,-22,-81-5, 715-17. 
(See Displacements, Intersections. Leaps. Throws.) 
Heber, Bishop, on the frequency of earthquakes in Ktmmon, 49. 
Helmreichen, H. Yii^l von, on displacements of beds of auriferous 

^ granite at Candonga, 176. 

— ^— , on the geology of Gongo Soco^ 170, 

250,-63,-6,-8, 315,-54. 
manufacture of iron at Oongo 

Socoy 262. 
calcareous rocks of Antonio 

Pereira, 304. 
flint arrow-heads from diamond- 
washings in Brazil, 344. 
Magnetic declination in Minas 
Geraes, 177. 
Helston, subterranean temperature in the district of, 752. 
Hemp, rope of, inferior to iron-wire rope, 143. 
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838 INDEX. 

HendeTy Wheals proportion of silver in the lead-ore of, 120. 
Hennezeli M. de, proportion q£ oilyer m tlie lead-ore of BdhemiAy 101. 
Heniy, Dr. William, on the ajg^laferoQa] ^ j^ ^^g 

lead-ores of) * 

"i II precipitation) -«« 

of copper at J " » ^'*' 

Henwood, c6ntact of granite and slate at, 655, — 7. 
Henwood, Mr. John, a shareholder in the first Goniish silTer-mine, 
Hmwood mines, 465-79. (See Douglass Houghton.) [111. 

Herbert, Gapt., on the auriferous granite of Kedamath, 8. 

, „ „ sands of the Alnknunda, 46. 

, „ metalliferous rocks of the Himalaya, 12, 21. 

, „ mines and smelting- 1 „ , 21, — 5, 

works of ) 41, 55. 

, „ drainage of the Dehra Doon, 42. 

, „ disappearance and reappearance of riveiB in 

the Temd, 44. 
Herlandj on the silver and silyer-ores of. 111 — 12. 
Herm^ on the metalliferous deposits of, 736 — 7. 
— — , „ ^ subterranean temperature at, 787. 
Heroi s^footy on the rocks of, 700 ; Table XXII. 

■, ff organic remains they contain, 700. 

, „ lode of, 704—15. 

, „ proportions of silver contained in the lead-ores 

of, 120, 709. 
, „ croaS'vein of, and the heave it occasions, 715-17. 
, „ machinery in use, population employed, produce, 
and profits at, 719—20. 
Heron, Robert, Esq., on the produce and profits of Knockmahon^ 442 ; 

. Table XIV. 
Herring, Charles, Esq., on mass (shoot) of ore at Morro Velho, 207. 

-^— , „ single-handed boring at „ , 199. 

, on the specific gravity of 1 „ , Table 

the ore at) VH. 

J ^ loss of mercury) „ , Table 

daring amalgamation at) Vll. 

HewaSy proportion of sUver in the lead-ore of, 120. 
Hickson, Mr. Richard, on a rich mass of gold at Oongo Soco^ 272. 
Hides, their use in separating gold from stamped ore, 208 ; Tables 
Hiely nature and proportion of alloy in the gold of, 885. [VII. IX. 
Higgs, Samuel, Esq., on the produce and profits of the Providence 

mines, 444; Table XIV. 
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HiggBy Samuel, Jr., Esq., on copper-ore in tbe New Red Sandstone 

of Alderley, 516. 
ffikire, M. A. de Saint, on the gold-mines of Brazil, 185, 237,-48-4. 

— • , „ implements used in them, 218. 

• , „ iron-furnaces of Gira5, 218. 

— , „ detrital gold of Brazil, 342. 

, „ scenery and | „ , 168, 209-10, 

vegetation | 236. 

Hill, — Esq., on the direction, dip, width, ) ^^ ^^ ^^^ ^^ , 423. 

and composition ) **^ ' 

, „ occurrence of native ) . jo/* 

silver P »' ' ^^^• 

Hill, W. 6., Esq., on the proportion of tin-ore in the vein-stone at 

Wendron Consols, 472. 

Himalaya, Mining in the, 4 — 42. 

, inefficient tools used by miners in the, 51—3. 

, iron-smelting in the, 53 — 62. 

, varied occupations of the inhabitants of the, 56. 

, earnings „ , 60 — 1. 

'Hind, H. T., Esq., on the granite of New Brunswick, 490,-1,-8. 

, „ micaceous slates of „ , 499. 

, „ sandstones and ) -/v- o q 

conglomerates of ) »> > i~ i • 

, „ cupriferous shales of „ ,503,-6, 

, „ copper-ores of „ ,500. 

, „ detrital gold of „ , 498, 500. 

Hitchens, Gapt. Joel, on the auriferous deposit of Agoa Quewte, 233. 

Hitehins, The Rev. M., on the silver and silver-ore of Her land, 111. 

Hoare, J. S., Esq., on the detrital gold of Wicklow, 638. 

Hocheder, J. Cj^Ksq., on the auriferous deposit of Oongo Soco, 173, 

251,-5,-6,-60,-2,-5,-9,-71,-3,-4 ; Table XXH. 

Hockin, John, Esq., on the qualities of gold from different^ 

depths in Morro > 205. 
Velho 3 

„ nature of the ) oa^ 

aUoyof) » '^"^• 

„ analyses of ... „ ,334,-74. 

„ rate of blasting „ , 200. 

„ rain-fall at Morro Velho, 349. 

„ climate of „ , 726. 



„ subterranean) -^m 

temperature at) " ' 
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840 INDEX. 

Hodge, John, Esq., on the (sulphuivore)) ^ Wicklow, 545,-7,-8,-66. 

pyntes) ' 99; 

copper-ores... „ , 547-8. 

auriferous iron-ores of Ballymurtagh^ 550. 

unfavourable influence ) Sulphur-course 
of croas-veina on the J of Ovoca, 560. 

displacements (heaves) of the „ , 558. 

detrital gold of Wicklow, 629. [559,-60. 

precipitation of copper at Ballymurtaghy 

574-8. 

HofiEman, Prof., on the dissemination of gold through granite and 

slate, 175. 

Iloldsworth, — Esq., on the rocks of Bonmahon, 597. 

Holes, experiments on boring and blasting, 199, 200 ; Tables VU. 

XXU. 

HoU, Dr. H. B., on the homblendic rocks of the Garadon district, 662. 

, „ fossiliferous „ „ Liskeard „ ,701. 

Holliogshed, R., Esq., on the proportion of silyer in the lead-ores of 

Devon, 109. 

Hollow, Gapt. W., on the proportion of tin-ore in the vein-stone of 

Providence Mines, 472. 

Holman, Capt. James, on the ventilation of mines, 220. 

Holmbushf on the proportions of nlver in the lead-ores of, 120. 

Hooker, Dr. J. D., on the Coal of Fitoooree, 65. 

, „ structure of Himalayan sandstone, 66. 

Hopkins, Evan, Esq., his experiments on the auriferous iron-ores of 

Ballymurtaghj 550. 

Hopkins, William, Esq., his observations on the conducting powers 

of rocks, 753. 

Hore, Mr. James, on ancient works at Knochmahon^ 753. 

Homblendic granite, 2, 511,-17. 

gneiss, 517. 

and felspathic rocks, 72,-3,-9,-80, 154,-62-5,-78, 886- 

887,-8, 530,-1,-41, 650,-3, 

701-2. 

„ , influence of on dlver-Zo(26«, 86,-8. 

„ , subterranean temperature in, 754, 

755,-8; Tables XXXHL XXXV. 

slates, 519, 646-7,-61-2,-71-2. 

Horses (masses) of granite enclosed in lodes, 683 ; Table XXHI. 

„ talcose and micaceous slate in lodes, 381. 
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Bane$f (maaBes) of clayHslate in lodea^ 190,-4, 812,-17,-28, 550, 

551,-68; Tables XXVn. XXVni. XXIX. 

„ limestone „ ,84. 

„ Itabirite enveloped by Jacotingaj 250-1 • 

„ „ intersected by cross-veins, 287. 

^*™^^^"~* mic&ceons and ) 

oxydulated iron j i^^^^ed in Carvoetra, 240. 

„ carboniferous slate „ lodes, 605. 

„ „ limestone „ „ , 618,-20,-4. 

penetrated by lines of the ores which enyelope them, 251, 

551,-96, 713. 
, their cleavage-planes mostly coincide with those of neigh- 
bouring slates, 23, 190, 251, 324, 
551,-64,-96, 605, 718. 

, „ are not always coincident, 713. 

Horses and mules, their liking for water holding iron-ores in sus- 
pension, 354. 
Houghton, Dr. Douglass, on the metalliferous rocks of Lake Superior, 

487. 



„ masses of native copper) ^. 

in the c?ri/l of j " '*^*- 



Howe, T. M., Esq., on financial operations at the Cliff mine, 440 ; 

Table XIV. 
Huidobro, ores of copper in New Red Sandstone at, 77, 513-16. 

, petroleum obtained from „ ,516. 

Huldwanee, works of irrigation at, 43. 

Humboldt, M . A. de, on the disposition of silver-ore in veins, 327. 

— "-— "-"^"^""""""^ 9 97 proportions of alver in the ores of 

Mexico, Peru, and Chili, 97-9. 
, „ comparative values of wheel-barrows & 

tram-waggons in mines, 145. 
■ , „ loads brought to the surface by Mexican 

labourers, 147. 
Huouning-birds, their nests and note, 181. 

Hungary, proportions of gold, silver, and lead in the ores of, 100-1 • 
Hunt, Bobert, Esq., on the proportions of silver in the lead-ores of 

the British Ides, 105,-6,-7,-8,-9,-10, 
120. 



842 mDisx. 

Hunt| Robert) 1^*> on tihe produce and proportionBof silver in lead- 

oiea of East Cornwall, 708-9,-20. 

y „ produce of copper-ores in East Cornwall, 

698. 



„ „ silver-ore 



Wheal " " - ^ " ^^^" 

Hurchinolee, on the iron-ores of, 3d, — 5. 



at) 
Wheal LudcoU, J " 



lee, formation of, in grounds where the Bamboo flomisheS| 45. 

— , „ , in mines, 465,-78-9, 784. 

Inclination of paths b j which ores are taken out of the Mexican and 

Chilian mines, 147* 

Indiana mine, on the rocks and lodes of the, 464. 

Inficionado, auriferous detritus of, 343. 

Intersections, unaccompanied by displacements, — 

of rocks by metalliferous] 81,-122,-87, 318, 420,-3, 

deposits,) 460,-3,-4,-5,-7,-79,-80, 
515,-20,-31,- 2,-64,-96, 
603,-25,-57,-60,-8-9, 
674, 704. 

■ „ „ , which are elsewhere them- 

selves intersected by the 
same rocks, 192, 318. 
■ „ „ , which are deflected by them 

in the same mines, 82. 

„ by eross'veinsy 125,-9, 287, 474, 515,-26, 

608,-22,-81, 716, 
— — „ „ , some of which displace the 

neighbouring strata, 130. 

— of metalliferous deposits by rocks, 176,-92-3, 318. 

— „ by other metalliferous forma- 
tions, 92, 127, 538. 

— „ by cro88'vein8f 608,-22,-84, 

717. 

— — „ by cross-veins, which simply 

traverse them at some, 
but displace them at 
other, depths, 717. 

— — — ,j by crosS'-veinSf which simply 

traverse them but dis- 
place other similar de- 
posits. Table XXIV. 
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tmaccompamed by displaoementB, — 
of metaUiferouB depodts by varioua branches of the 



same croas-veiru^ 598; 



99 



79 



Table XIX. 
by cross-veins of small verti- 
cal & horizontal range, 
125, 287, 342. 
by difiEerent cross-veins^ 
Table XXIV. 
of variouB branches of metallifeioiis depoaitB by the 

aame cross-^vein, 598 ; Table XIX. 
of cross-^ns by metalliferoiiB depomts, 125, — 9. 

„ , which are in- 

torsected by similar cross-veins 
elsewhere, 125,-9 ; Table III. 

of small vertical and horizontal range by 

metalliferous deposits, 125,-9 ; Table HE. 

„ by other cross-veins^ 685 ; Table XXTV. 

-, accompanied by difilocations (See Displacements. Leaps.) 
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beland, mines of, 540 — 642. 

, detrital gold of, 627—34. 

— — , subterranean temperature in, 737-44,-52. 

— — , precipitation of copper in, 569-89 ; Table XXXIT. 

Iron, ores of, in granite, 175, 311, 674,-8. 

, „ gneiss, 522,-5,-7. 

, „ talcose, micaceous, and chloritic rocks, 19-24, 177, 
180, 300-4,-73,-5,-7,-9,-81,-8, 639,-47-9,-53,-74. 

, „ quartz-rocks, 33,-5,-7, 181. 

, „ clay-alates, 21,-5-9,-30,4,.6,.41-2, 183-4,-94,-6,-7, 
312,-21-2,-9,-73,-7,-9, 545,-69,-74,-9,-97, 639, 
674, 707. 

, „ Porphyry (Elvan), Tables XXIII.-IV.-VI. 

, „ felspathic and hornblcndic rocks, 162,-5, 388, 581, 

534, 647—9, 737. 
, „ Itabirite and Jacotinga, 211-16,-19,-21-80,-2-4, 

236,-42-52,-4-74,-97-300,-13-15,-24-6,-9-30. 
, „ calcareous, alternating with felspathic and horn- 

blendic, rocks, 79, 86. 
, „ sandstone, 38, 40. 
, „ carboniferous slates, 605,-17. 
, „ „ limestones, 617,-21,-4. 
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844 INDEX. 

Iron, ores of, in Coal-measures, 64-8, 510. 

, „ , „ New Bed Sandstone, 514-*15. 

-^— > f> 9 M Carvoeira, 239 — 41. 

> >f I » Canga, 217,-36,-45,-8,-98,-9, 315. 

Iron-mining, in the Himalaya, 48 — 55. 
Iron-smeltingy in Brazil, 219-20,-60-2. 

■ , „ the Himalaya, 53 — 62. 

, near Lake Superior, 388—90. 

Irrigation^ works of, in Upper India, 43. 
Itabira, the Mining district of, 214 — 18. 

, «i , quantitieB of gold obtained in, 216-17, 

368. 

, ,f , qualities of „ ,. 215. 

, „ , mode of working and description of 

tools used in, 217 — 18. 

, „ y gold extracted from mud in the streets 

at, 217. 
, manufacture of iron in the neighbourhood of, 218 — 20. 
Itabira, mine of, rocks and metalliferous deposits of, 214 — 18. 
Itahirite, derivation of the name, 172, 214. 

, composition of, 211-16,-19,-21,-4,-7,-42,-4,-8,-9,-50,-1, 

287,-97,-8, 803,-13,-24,-88-9, 767. 

, structure of, 211,-14,-16,-21,-3,-5,-7,-42,-9,-50,-1,-98, 

, contains little gold, 219,-42,-5,-9. [324,-9,-89, 767. 

, masses (Horses) of, imbedded in, and veined with, aurifer- 
ous Jacotinga, 251,-65,-87, 324. 

, thin, short, shallow cross-veins of quartz sometimes simply 

traverse, but sometimes displace, the rocks, 225,-87, 341. 
ItacolumiUj derivation of the name, 178. 

, composition and structure of, 170,-2,-8, 301. 

Ives, Saint, subterranean temperature in the neighbourhood of, 752. 
Ives, Saintf Consolidated Mines, proportions of tin-ore in the vein- 
stones of the, 472. 
, profits of the, 443 ; Table XIV. 

Jackson, Dr. C. T., on the drift copper of Lake Superior, 485. 

■ ■ y „ prehistoric mining near „ , 412,-14. 

— — , on the lodes „ „ , 420,-3, 

465,-79. 
■ , „ distribution of copper in, „ , 433. 
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Jackson, Dr. C. T., on the purity of copper near Lake Superior, 418. 

■ ■ , „ mode and cost of j 

estracting copper > y, » 426,-8. 

from ) 

— ^— ^— ^— , „ natiye silver of „ , 436. 

, „ subterranean tem- ) tqq.^ 

perature J " ' '^^^^' 

, & — Alger, Esq., on copper-ores of the Nova 

Scotian coal-measures, 507. 
Jacotinga^ derivation of the name, 214. 

, place of in the JtabiriU formation, 214,-16,-19,-22,-8, 

224,-7,-8,-9,-80,-45,-7,-50-1,-7,-9,-62-7,-71,-4,-81,-2, 
318,-14,-19,-25,-6. 

, encloses Horses of ItabiriU containing lines of auriferous 

Jacotinga, 251,-65, 319. 

, limited vertical and horizontal range of rich beds, 224,-7, 

230,-2-4,-62,-4.7,-9,-71 ,-82, 325. 

, composition of, 214-15,-19,-21,-3,-7-9,-30,-3-4,-44,-5, 

251,-4,-5,-6-7,-62,-4-75,313-14,-24,-7. 

, structure of, 214,-19,-21,-3,-7,-8,-30,-46,-9,-56,-9,-60^ 

264-9,-70, 318-19,-29-30. 

, distribution of gold in, 215,-16,-19,-23-7,-30,-3,-4,-42, 

245,-7,-57,-62-4,-6,-71,-2,-4,-7,319,-26,-80. 

J proportions of gold in, 230,-2,-5,-55,-79,-81, 825,-7,-31. 

y „ , nature, proportion, and distribu- 
tion of alloy in, 215,-36,-86, 
335,-7,-8. 

, displacements of, by cross-veins, 226,-8,-86-7, 341. 

, temperature of mines in, 728-31,-51,-6,-7,-8,-61 ; Tables 

xxxn.— XXXVI. 

Jamaica, on the copper-bearing granite of, 511. 

James, Gaptain Richard, on submarine works at W?ucU Margery, 599. 

James, S. H., Esq., on submarine works ... at BotaUack, 599. 

, on the proportion of tin in the ) - -« 

vein-stone of, j " » • 

, „ proceeds and profits of „ ,443; 

Table XIV. 

J „ existence of eels in mine- ) -•- 

water at) » ' '^'• 

Jara, M. G., on the proportions of diver in Norwegian ores, 100. 

• , „ „ English lead-oresy 107. 



846 INDEX. 

Jars, M. G., on the ores of Fahlun, 543. 

Jeffery, Captain William, on the auriferous deposit of Chngo Soco^ 

255,-66,.7(«. 

Jenkin, Alfred, Esq., on the proportions of metal in the silTer-ores 

of Herland, 111—12. 

JenkiUj Wheal, on the tin-ore of, 677. 

Jennings, Captain William, on the aiiriferoos dcpodt of Oongo Soco, 

255,-66, 
271-4. 

, „ „ of Antonio Pv 

reira, 304. 

• , on a land-slip at Oongo Soco, 350. 

Jewel, Wheal (Calstock), on the silver-ore of, 116. 

Jewel, Wheal (Gwennap), alleged waste of earthy black copper-ore 

, profits of, 451 ; Table XIV. [at, 694. 

Jham, on the ferruginous conglomerate of, 39. 

Jherria, on the ferruginous sandstone of, 64. 

Johnson, P. N., Esq., on the proportions ) lead-ore of Devonshire, 

of Golver in the ) 110. 

— — — — — , „ ore of Wheal Duchy 

(Brothers), 115. 
- , analyds of Carvoeira from CcOta Preta, 240. 

J ^j Jacotinga „ Chngo Soco, 267. 

. , „ auriferous native copper from 

DuraS, 237. 
__ ^ ^^ zinc, lead, and iron ores from 

Wicklow and Anglesea, 546. 

, „ silver-ores from Sark, 536- 

— , „ gold from Aforro Velho, 334,-74. 

, „ „ from Oongo Soco, 286. 

. — , on the lode of Sark's Hope, 531. 

_ J jj lead-ore of „ , 536. 

J jj proportion of gold in the yein-stone of 

Orasty, 878. 

, „ „ of palladium )(7arMfon^a, 

in the gold of) 175,334. 

, II f, of alloy „ Oongo Soco, 

286, 335, 
337,-8. 

■ , „ „ of tellurium „ CMa Branca, 

336. 
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Joimaon, P. N., Esq., on the qnaUtdes of gold in different rocks, 2d6| 

832—6. 

' , bis present of palladium to the Geological 

Society of London^ 336. 
Johnstone, B,, Esq., M.D., on the elevation of land at Caldera by 

by an earthquake, 157-8. 
Johnston, J. W. R, Esq., on the Geology of New Brunswick, 490. 

, „ sandstones of „ , 601. 

, „ slate of the Tattagouche, 496. 

Joints, directions of, in granite, 3, 841,-85, 492, 511, 678-4,-80-1. 

, „ gneiss, 520, — 6. 

, „ taloose, micaceous, and chloritic slates, 7, 12- 
13, 15, 18, 26, 211,-98, 801,-2, 608,-87, 
651-2,-74. 
-I „ , „ quartz-rocks, 80, 180. 

-, „ , „ clay-slate, 26, 182-8,-6,-7,-8,-90,-1,-8,-6, 

207, 317,-21,-8, 500-1,-59,-76,674,708; 
Tables H. XXIV. XXVH. XXVUI. 
-, „ , „ porphyry, 661 — 2. 

-» yy y „ homblcndic aud felspathlc rocks, 161,-4, 405, 

648,-71, 
~> yt y 99 V & limestones 

which alternate with them, 74, 84,-8, 124. 
-, „ , „ carboniferous slate, 603,-14 ; Tables XX. 

-f yy y yy yy limestOUe, 614. [XXI. 

-, ' „ , „ the Coal-measures, 503, — 6, 

-, y, , „ New Bed Sandstone, 515. 

•y „ , „ recent sandstone, 155. 

't yy 9 99 rocks generally, their influence on metallifer- 

ous deposits, 474, 560, 603,-49. 

■y y, » ty mctalliferous deposits, 76, 84,-8, 181,-6,-7, 

188,-91,-3, 207,-23,-5,-46,-50,-64, 421 
433,-67,-8,-80, 543,-51-8,-69,-97, 608, 
605,-80-1, 712; Tables HI. VL Vm. 

X. XVII. xvra. XX. XXI. xxm. xxiv. 

-, „ , „ metalliferous de-] native copper, 433,-69,-80; 

posits containing) Table Xm. 

> 99 9 >y 91 99 gold, 181,-2, 223, 

264; Tables 
VnLX. 

9 99 9 99 99 99 sUveT, 76; Table 

in. 

5z 
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Joint8| directionBof, in metaUiferous de- ) ores of copper, 13, 187) -8, 

poaitfl containing J 207, 321,-3 ; 

Table X, 

f „ , „ „ „ iron, 181, 225,-47, 

264, 469. 

, II I II ti n iron (auriferous), 

187,-8, 207, 321, 

823; Tables VI. X. 

— — , „ , „ ^, „ molybdennm, 654. 

I II * II II II silver, 76, 88. 

— -, „ , „ „ fragmentary matter, 75, 225, 

247. 

, „ , „ „ clay, 18, 182, 559, 648,-83. 

, „ , „ crosS'veinSf 124, 683. 

— — , „ , grooves (striae), on their opposite sides, 433, 

469,552,648,-83; Table VI. 
, ,y , displacement of metalliferous deposits by, 183, 

, „ , air emitted by, 250. [301, 474, 559. 

— , „ , inflammable gas emitted by, 195-6 ; Table VI. 

Joa^f San (Copiap6), copper-mining at, 164-5. 
i7b«^, iSan (Ghafiarcillo), extent and produce of works at, 124; 

Tables IV. XIV. 
Jtton, San, on the ores of copper in sandstone at, 514. 

Jukes, G. B., Esq.| on the carbonifer- ) Cork and Kerry, 602-3,-11- 

ous slates of ) 12. 

— — — — , on the carbonifer- ) 612—14 

ous limestones of J " ' 



on the carbonifer- | g. q 

ous shales of t " ' * 

on the lodes of Ardtullyy Table XXI. 



JumperSy unsuccessful use of, in boring holes at Morro Velho^ 199. 
Junctions of granite and slate in the Caradon, Camborne, Helston, 

Saint Ives, and Saint Just districts, on the, 656-60. 
Jung hohe Birke, on the use of hempen and iron-wire ropes at, 143. 
Just, Saint, on the native silver of, 110. 
*— ^— , subterranean temperature in, 752. 

Kala Bun, on the calcareous rocks of, 31. 

Slaleedoongee, on the detrital deposit of, 45. 

Eatharinenbuzg, on alloys in the gold of, 335. 

Kempston, Nicholas, Esq., on the black copper-ore of ConmnTee^ 565. 
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Kempeton, Nicholas, Esq., on the use of a beecBen 1 q^,^ 559^ 

plunger at ) ' 

, „ wooden linings fori --^ 

the pumps at] " ' ^'^* 
Kendall, John, Esq., on profits made in Wheal Vor^ 446. 
Kenmare, mining district near, on the rocks of ihe, 611-15. 

f n , y, copper and lead lodes of the, 

616-21. 

f n 9 19 cro88'Vein of the, 622. 

9 97 , subterranean temperature observed 

in the, 742-4. 
Keweenaw Point, on the configuration of, 894. 

, „ rocks of, 894-404. 

, „ lodes of, 406-89. 

, „ native copper of, 421-2,-5-86,-62-8; 

Tables Xil. XHI. 
■ , „ native silver of, 486. 

, 99 cross-vein (Slide) at, 489. 

; — — , subterranean temperature observed at, 788-4. 

" , on the erection of a Man-engine at the Cliff minef 

489-40. 

, „ produce and profits of mines at, 440,-59 ; 

Table XIV. 
' f 99 antiquities discovered at, 412-19. 

Keyne, Saint, temperature of water in the well at, 749. 
Keyserling, Count A. von, on the gold-mine of Berezovsk, 177. 

, „ detrital gold and pla-l 175, 840 ; 

tina of the Ural,] Table XXH, 

— ^_ » „ 99 9 parent rock of, 843. 

-^— — , „ copper-ore of the Goal-measures in 

the Ural, 508. 
Khetsaree, on the iron-mines, furnaces, and miners of, 21,-9,-57; 
Khuloagarh, on tihe iron-ores of, 83,-5. [Table XL 

Khuma, on the iron-ores of, 83, — 6. 
Kiliamey, magnetic declination at, 616. 
Kinahan, G. H., Esq., on the chloritic minerals of Cork, 602. 
Klaproth, M, M. H., on the argentiferous lead-ores of Cornwall, 
Knockmahon, on the rocks of, 593, 601, 738. [118,-19. 

9 99 organic remains at, 594 — 5. 

9 „ lodes of, 594-^, 789 ; Table XIX. 

— — ^^ — , ,f cross-veins of, 598. 



860 INDEX. 

Enockmahany on the submarine works at, 599 — 600. 

■ , „ subterranean temperature at, 740. 

, „ produce, costs, and profit at, 442, 601 ; Table 

XIV. 

Knott, Gapt. William, on tbe proportions of metal in the silyer-ores 

of the E€ut Cornwall Silver Mines j Wheal 

Dnchtfy Wheal Brothers, Wheal Sisters, 

Wheal Langford, and Wheal Mexico 

(Calstock), 115—16. 

Kokcharo£E, M., on a mass of detrital gold discovered at ZaroTO* 

Alezandrofskj, Table XXII. 

Kotelar, on the iron-ores and furnaces of, 29, 57. 

Kumaon, on the rocks of, 1 — 4. 

, „ copper-mines of, 4 — 18. 

, „ iron- „ , 18 — 42. 

, „ mining-works of, 48 — 58. 

, „ smelting- „ „ , 53—62. 

1 >9 Royalties paid in, 62 — 8. 

, „ detrital deposits of, 42 — 6. 

, „ „ , streams disappear in, and reappear 

from beneath, them, 44. 



-, on the forests of, 21. 



Kum Pryag, gold in the Aluknunda at, 4. 
Kunye, on the rocks and copper-ores of, 4. 
Kjroolee,'on the iron-ores of, 83, — 7. 

Lac la Belle, subterranean temperature at, 733. 
Lake Superior, temperature of, 734. 

' , navigation of, 434. 

»-^— — , subterranean temperature in the neighbourhood of, 

, on ancient copper-mining near, 412-19. [733-4. 

Lambom, — Esq., on the manufacture of iron near Lake Superior, 

890. 
Lamellar structure common to rocks and lodes, 85,-8 ; Table HL 
Lamps used by labourers (apires) in Chili, 147. 

, Sacred, protected by cromlechs, in the Himalaya, 1 9. 

Lan, M. — , on the proportion of silyer ) ^ -1.1^1 1 ao 

aflEorded by f ^P^^ lead-ores, 103. 

, „ „ French „ , 104. 

Land, price of, near Lake Superior, 390. 

, „ , in Cornwall, enhanced by the discovery of copper-ore 

in, 694. 
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IiandfilipSy freqaent at Chngo Soco during the rainy season, 850. 
Lan^ordf WheeU^ proportions of sUver in the ores of, 115,-20. 
Lamvei, proportion of tin-ore in the yein-stones of, 472. 
Lanreath, on the Mining district of, 699 — 720. 

, sabtenanean temperature of, 748-9. 
Lapham, J. A., Esq., on the ancient copper-miners of Lake Superior, 
IxMrraana^ on the early discovery of copper-ore at, 154. [417rf>- 

Laor, M. — , on the auriferous deposits of California, 838 — 9. 

— — — , „ detrital gold of „ , 843. 

Laws, Mining, of Brazil, 861-7-5. 

„ of Chili, 148. 

directions^ inclinationsi widths, and ingredients of deposits 
containing, — 

ores of, in gneiss, 517-27. 
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in quartz-roc 


sks, 643-5. 


in clay-slate, 


699-720. 


in homblendic and felspathic rocks, 532-8, 701-2. 


in carboniferous limestone, 610-21. 


associated with gold, in Australia, 99. 


99 


, in Brazil, 334,-75. 


99 


, in Virginia, 376,-7. 


99 


, in Wales, 640. 


associated with silyer, in Australia, 99. 


99 


, in Bohemia, 101. 


99 


, in ChUi, Table HI. 


99 


, in Cornwall, 111-12,-15-21, 




707—14. 


99 


, in Cumberland, 108 — 9. 


99 


, in Derbyshire, 109. 


99 


, in Devonshire, 109-10. 


99 


, in Durham, 107-8. 


99 


, in France, 103-5, 526,-37. 


99 


, in Hanover, 101. 


99 


, in Hungary, 100-1. 


99 


, in Ireland, 105, 546,-8,-9, 621. 


99 


, in the Isle of Man, 105. 


99 


, in Northumberland, 107-8. 


99 


, in Norway, 100. 


99 


, in Sark, 121, 535-7. 


>» 


, in Scotiand, 106, 643-5. 


»> 


, in Shropshire, 109. 



852 INDEX, 

Lead, ores of, associated with silver, in Siciij and Calabria, 102, 

, „ , „ , in Spain, 102-3. 

, „ , „ , in the United States, 99. 

, „ , „ , in Wales, 106-7, 546,-76. 

, „ , proportions of silver afforded by them at different 

depths, 708-10. 
, „ , condition of the silver contained in them, 121, 710. 



Leadr-mines, subterranean temperature in, 756,-8 ; Tables XXXTV. 

XXXV. 
Lean, Messrs. Thomas and Joel, on the use of the plunger-pole at 
Leaps (See Disjylacement 8, ^Vertical,) [^Crenver and Oatfield, 570. 
LeitaS, M., on the proportion of silver in Spanish lead-ore, 103. 
Leiivec, M., on the proportions of silver afforded by French lead- 
ores, 103. 
Le Play, M. F., on the detrital gold of Siberia, Table XXII. 
Lettsom, W. G., Esq. (& Gregg, R. H., Esq.), on the silver-ores of 
Levantf on the native silver of, 110. [Cornwall, 116,-18. 

— , „ extent of submarine works at, 599. 

, „ profits at, 442 ; Table XIV. 

Levels and WinzeSy when and by whom substituted for Stapes in 

the mines of Cornwall, 146, 645-7. 
Levy, Armand, Esq., on the iron-ores of Antonio Pereira^ 213. 

• > jj produce of gold-mines of Brazil, 369. 

Liefchild, J. R., Esq., on the inclined railways at Wheal Friendship, 

Lignite, in the copper-bearing sandstone of Huidobro, 513. [144. 

, „ „ „ Siberia, 508-9. 

, „ „ Coal-measures of New Brunswick, 

506-10. 

f „ „ „ of Nova Scotia, 507-8. 

Lime, an ingredient of sea-sand at Gwithian, 589. 



-, its use as a precipitant of copper at Wheal Falmouth, 585. 



Limestones of Brazil, 245,-9,-97, 304,-13,-19. 
„ Chili, 71-9, 82,-5,-6,-8,-9, 92. 



- „ the Himalaya, 5, 12-16, 18. 

- „ Ireland, 613,-16,-18-21,-2-6. 

-, composition and structure of, 71-9, 82,-6,-6, 

89, 92, 304. 

'-, siliceous, „ ,5, 12 — 16, 18, 

78, 245,-9, 
304,-13,-19. 

— , magnesian, „ ,85, 297-8, 304. 
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LimeBtones, carboniferous, composition & structure of, 618-16,-18- 
■ ■ — , sprinkled and veined with copper-ore, 13. [621, -2-6 • 

, „ silver and silver-ore, 76 — 7, 

, lodes in, 80-124, 616-21,-23-6. [89-90. 

, cro9S-veifU in, 71, 124-80, 622. 

, subterranean temperature in, 724-5,-42-4. 

lingula-flags, auriferous deposits in the, 635-42. 

LUhume mines, on the returns, expenditure, and profit of the, 459- 

Liakeard, mining-districts near, 650-720,-44-9. [460. 

LitiU Bounds^ extent of submarine works at, 600. 

Llama, unsuccessful attempts to naturalize the, in Chili, 141. 

Llojdy The Bev. C. A. A., on the climate of Shropshire, 750. 

Uoydy Colonel, on the mines of Chafiarcillo, 148. 

Uoydy The Rev. Dr., on the climate of various localities) 738 — 9, 

in Ireland,) 741. 

> „ Magnetic | 541,-75. 

decimation J " ,«/*,••/. 

Lodes, (See Metdllifercus deposits,) 

Logan, Sir W. E., on the sandstones of Lake Superior, 893. 

, „ „ of New Brunswick, 502-3. 

, „ fossil flora of „ , 505. 

Lonsdale, William, Esq., on the foesQ flora of New Brunswick, 505. 
Lorjy M, Ch., on the rocks of ChalancheSy 519. 
Loss of gold during the processes of reduction at Morro Velho, 204-5. 
Luc, J. A. De, Esq., on alternations of granite and slate at Cook'S" 

kitchenf 658. 
iMqencia, on the precipitation of copper at, 590,-2. 
Ludcottj Wheals on the proportions of silver and of lead in the ores 

of, 120, 710-11. 
, „ produce, profit, and loss at, 719. 
Luke, Capt. John, on tiie auriferous deposits of Agoa Qiisnte^ 233. 

, „ „ Oongo SocOj 273. 

LasghanUy on tiie iron-ores of, 22. 
LuUea Oarh, on the copper-ores of, 20. 
Loshington, G. T.,Esq.y on native-mining in the Himalayai 51. 

■ — , on the wages of native ) g,^ 

miners in the I " ' ^^* 

I y on experimental works ) »> » by a 

in the ) Cornish Superin- 
tendent, 52. 

, on the use of pine-torches in the Himalaya, 52. 
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Lushington, G. T, Esq., on the scenery of tifae Himalaya, 16. 

LoZy Senr. J. D. E. da, on the supercesBion of mining byagrieoltaxey 

in Brazil, 370. 
Lyell, Sir Charles, on the fossil flora of New Brunswick, 504 — 5. 
Lyon, Gapt. G. F., R.N., on the auriferous deposits at Oongo SoeOj 

257,-68,-9,-71,-8,-8,-84. 

___ J on a landslip at Oongo Soco, 850. 

Lysons, The Rev. D., on the proportion of silver contained in the 

lead-ores of Devon and Cornwall, 110,-11,-14. 

Maarum, on the iron-furnaces of, 19. 

Macculloch, Dr. John, on the Geology of Sark, 580,-2. 

mica-slate of Breadalbune, 645,-50. 

curvatures of schiBtos0 rocks, 260. 

relations of beds and veins to the rocks 
adjoining them, 187. 

Machinery, manufactured in England for the mines of Brazil, 288. 
Magalhaes, Colonel F. L. M. de, on his mine of ThesourHro^ 803. 
Magnesian limestone, 85, 297-8, 804. 
Magnetic declination, in Brazil (Minas Geraes), 177. 

in Chili (ChaSarcillo), 69. 
in the Channel Islands, 581. 
in England (Cornwall), 678, 708. 

„ , (Shropshire) 515. 
in France (Bouig d^Oisans), 520. 
in India (Njniee Tal), 8. 
in Ireland, 541, 608,-16. 
in Jamaica, 511. 
in New Brunswick, 472. 
in Scotland, 647. 
in Spain (Bilbao), 518. 
in the United States (Lake Superior), 405. 

„ (Viiginia), 872. 

in Wales, 575, 687. 
Mahon, G. C, Esq., on the sulphur-ores of Wioklow, 548,-4,-8,-51, 

552,-6,-60,-1. 
» n auriferous and aigentif erous pyrites of 
Connorree, 568. 
Maid^ Wheals profits of, 451 ; Table XIV. 

Mallet, William, Esq., on the detrital gold and tin-oze of Wicklow, 

680,-2,-^. 
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Mio, Ide of, proportion of oilyer in the lead-ore of| 105. 
Man-engmeBy notioes of, 439, 609. 
Manganese, ores of, in Bengal, 65. 

„ BrazU, 174, 216,-19,-28,-8,-39,-40,-3,-4, 

246,-7,-62,-3,-4,-5,-9, 303,-14, 

496, 728,-9. 

„ France, 527. 

„ the Himalaya, Table L 

„ New Bninswickv 496. 
Manto de Agtta, an impermeable bed of cktyey limestone, 77. 
Manto de Caehi, a thin bed of calcareona spar, 79. 
Mamto de Ossay dimensions, composition, and stracture of, 75, 82. 

, displacement of hjJIucanSy 125. 
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district, subterranean temperature in the, 752. 

Marchand & Scheerer, MM., on the specific gravity of copper after 

compression, 430. 

Margery^ Wheals extent of imderground works at, 599. 

Marianna, present poverty of the gold-mines near, 368* 

Marhe Valley^ on the rocks of, 656,-9,-61,-7-8,-71,-3,-4. 

, „ „ in confronting (walls) sides of the lode 

659-60. 

, „ lodes of, 676,-7,-9 ; Table XXVI. 

, „ the population employed, machinery in use at, and 

produce of, 698. 

, „ subterranean temperature at, 746. 

MormatOf diminution of springs consequent on clearing the snifaoe 

at, 137. 
, subterranean temperature at, 770. 
Manot, M., proportion of silver in the lead-ore of France, 104. 
Martius, Dr. C. F. P. von,l on the mountains of Minas K 70 
& Spix, Dr. J. B. von,) Geraes, J ^ '^• 

vegetation „ , 169. 

rocks of „ ,174,210,-11, 

212, 304. 
minerals of „ , 174, 305-6. 
gold-mines of „ , 180, — 4—5, 

222-3,-38-9, 
243, 303. 
quality of ) 9,0 

gold in f " ' ^^^• 

iron smelt-] oio iq 

works of) " ' 251Z-15. 
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Martyn, Thomas, Esq., <m the silver-ore of Wheal Basnet^ 113. 
Mary Anriy Wheal, on the clay-slates and greenstones of, 700-3, 

direction, dip, width, and composition of 

the lode at, 704-14. 
brecciated and concretionary structure 

prevalent in portions of, 712-14. 
(seemingly) isolated masses of vein-stone 
which represent it, 714. 

proportions of silver j 
extracted from the > 120. 
lead-ores of, ... ) 

„ , obtained at difEer- 

ent depths in, 709. 
crosi-veine (flucan) at, 715-16. 

„ , displacements of 

the lode hj, 716-17. 

sulphate of lime contained in the water 

at, 717. 
subterranean temperature at, 748; 
Tables XXXIV. XXXV. 

rate at which the works have ) ^^g 
been deepened, ) 

population employed at, machinery in use 
at, produce and profits of, 718-20. 
Mary, Wheals proportion of tin-ore in the vein-stone of, 472. 
Masses of native copper, 427,- 8,- 9,- 34 -5,- 62,- 70 -1,-5-7,-81, -5; 

Tables XII., XIII. 

„ sUver, 91,-2,-8,-123,-4, 436-7, 521 ; Tables HI., 

„ gold, 215,-16,-88,-72,-3,-7,-9,-80,-3,-803; 

Tables VIII. XXII. 
Mason, James, Esq. (Baron de Pomeron^, on the petroleum of 

Huidobro, 516. 
Maton, W. G., Esq., on the profit made at Camon- Stream, 452. 
Matthews, B., Esq , on the produce and profits of West Wheal Seton, 

449. 
Matthews, J ,. Esq., on the proportions of tin-ore in the vein-stones 

of different mines, 472. 
produce, costs, and profits of mines near 

Tavistock, 458,-9. 
comparative values of barrows and rail- 
ways in mines, 144. 
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Matihews, J., Esq., on tlie (alleged) mate of copper-ore nertr 

Tavistock, 698. 
Matthey, G., Esq., on the qnality of Califomian gold, Table XXII. 
Matrix. (See Composition.) 
Mawe, J., Esq., on the topaz and euclaae of Brazil, 300,-5. . 

gold-mines of „ , 243, 351. 

detriial gold of „ , 221, 301,-42. 

exportation of gold by smugglers, 365. 
Hajen, Dr., on the valley of Copiapo, 140. 
Meadow-mine, on the rocks and lodes of, 411. 
Mehelchotm*ee, on the iron-ores of, Table II. 
Mendips, on foasiliferous lead-lodes of the, 625 — 6. 
Mercury, on the quantity of, in use at Morro Velho, Table VII. 

, lost at „ , Table VII. ; 

334,-74. 
, lost in California, Table XXII. 
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Merionethshire, on the auriferous rocks of, G35, 

, 99 copper turbaries of, 580. 

Metales calidos, most plentiful at small depths, 97, 121 2. 
Metales frios, „ at great „ , 97, 121-2. 

Metallic minerals, dissemination y granite, 175, 811,-20, 511-12 

of, through ) ' 664. ' 

„ talcose rocks, 177, 210,-99, 301, 

302,-3,-20, 495. 
porphyry, traversing mica-slate, 

654. 
clay-slate, 175,-86,-96,-321. 
calcareo-siliceous rocks, 249, 304, 

323. 
Itahirite (Jacotinga)^ 219, — 42, 

249,-55. 
calcareous, alternating with hom- 

blendic, rocks, 76-7, 89-90. 
coal-shales, 502-10. 
sandstones, 513-15. 
trappean conglomerate, 475. 
dissemination of copper and the ores of copper, 

236,475,-95,503-10,-11-12.' 
gold, 175,-7,-86,-96, 210-19,-36, 
249.-55,-6,-8,-99, 300,-1,-2, 
303,-4,-11,-24,-75. 
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Metallic minerals, diflBemiDadon of molybdenite, 654. 

, „ eilyer and the ores of eilyer, 76- 

77, 89-90. 
— f „ tin-ore, 175, 664. 



Metalliferous deposits ; — their directLons, inclinations, and widths — 
; in BrazU, 181,-2,-3,-4,-8,-9,-90,' 211,-14, 

216,-17,-19,-21,-3,-7,-9,-30-5,^,-40,-2,-5, 
247,-9,-53,-9,-98-^00,-1,-2,-3,-9,-10,-11, 
875 ; Tables VI. VIIL X. 

; in the Channel Islands, 531,— 2,— 8, 737 ; 

Table XVn. 

; in Chili, 71, 81,-8, 91-3, 133,-61-2,-4-5; 

Table III. 

; ^^ J divergent directions of, 81. 

( ComwaU, 410, 674-5, 704-5 

; in England ; ] Tables XXIH.— XXIX, 

( Shropshire, 515. 

; in France, 520^1 ; Table XVI. 

; „ , diyexgent bearings of, 520,-6. 

; in the Himalaya, 4, 5, 7, 9, 11, 12, 14, 15, 

18, 19, 20,-4,-5,-6,-8, 30,-3,-5,-6,-7,-9, 41 ; 

Tables 1. 11. 
; in Ireland, 542-4,-63-4,-96, 603-4,-16, 

620,-3; Tables XVm.— XXI. 

; in Scotiand, 647,-50-4. 

; in Spain, 513-14. 

^near Lake Superior, 

405,-6,-8,-9,-10, 

411,-23,-35,-60, 

; in the United States,^ 463, -4,-5,-7-8, 

479,-80; Tables 

XII. xm. XV. 

in Virginia, 372,-5, 
L 876,-9,-80. 
; in Wales, 575-6, 637-8. 
, yielding the ores of antimony, 520-1,-32,-42- 

545,-63-4,616; Tables 

X. xvn. 

, „ „ of bismuth, 372, 542-4, 637- 

638 ; Table X. 
, „ „ of chromium, 647-9. 

, „ „ of cobalt, 116, 520-1 ; Table 

XVI. 
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MetelliferouB depodtB, yielding copper and its ores, 4»-5,-7, 

9,11,12,14,15,18,161- 
162,-4-5,-88-90, 286, 
816,405,-6,-8,-9,-10,-11, 
428,-85,-60,-8,-4,-5,-7, 
468,-79-80, 518-14,-15, 
542-4,-68-4,-75,- 6,-96, 
608-4,-16,-74-5; Tables 

VI. xiL xin. XV. xxm. 

XXIV. XXV. XXVL 

, ,7 gold, 181,-2,-8,-8-9,-90, 

211,-14,-16,-19,-21,-8, 
227,- 9,- 80- 5, - 6,-40,-2, 
245,-9,-54,-9,-64,-6,-7, 
298, 800,-1,-2,-8,-9,-10, 
811,-72,-5,-7^9,-80,687- 
688; Tables VI. Vin.X. 

, „ theoresof iron, 19, 20,-4,-5,-6,-8, 

80,-3,-5,-6,-7,-9,41,188- 
189, 211,-14,-16,-19,-21, 
223,-7,-9,-85,- 6,-42,-5, 
247,-9,-58-4,-9,-64,-6,-7, 
298, 800,-9,-89-90, 542- 
544,-68-4, 647; Tables 

I. n. 

of lead, 520-1,-82, 620,-48, 
704-5 ; Tables XXVH.- 
XXIX. 

„ of molybdenum, 650,-4. 

of nickel, 520-1. 

„ „ of palladimn, 214, - 16, - 49, 

258-4,-9,-64,-6. 

of platina, 249,-58-4,-9,-64, 
266. 

of silver, 71, 81-8, 91, 188, 
188,-9,-90, 227,-9,-85, 
249,-58-4, 809-10,-72, 
428, 520-1,-82,-42-4, 
616,-87-8,704-5; Tables 

ni. VI. vra. X. XVI. 
xvn. xvm. xxvii. 
xxvin. XXIX. 

of tellurimn, 876,-9-80. 

of tin, 674-5 ; Tables XXV. 
XXVI. - 
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Metalliferotu depodte, yielding the ores of zinc, 620-1,-63,-77, 620, 

637-8,-43,-704. 

, in granite, 674-5 ; Tables XXIH.— XXVI. 

, in gneiss, 520-1. 

■ , in talcose, micaceous, and chloritic rocks, 4, 

5,7, 9, 11, 19, 20,-2,-3,-6, 177, 211,-98, 
300,-1,-2,-8,-9,-10,-11,-72,-5,-7,-9-80, 

603-4,-52,-74-5 ; Tables I. X. XXV. 

XXVI. 

n . ■■! , in quartz-rocks, 181 ; Table X. 

'-, in clay-slate, .5, 26,-6,-8,-31, 182,-3,-8,-9, 

190, 309,-10,-11,-72,-7, 542-4,-63-4,-75, 
596, 674-5 ; Tables II. X. XXV.— XXIX, 

1 — ' , in calcareous slate, 4, 12, 35,-6,-7. 

— ^mltabirite (Jacotinga), 214,-16,-19,-21,-8, 

227,-9 - 35,-42,-5,-9,-58-4,-9,-63,-4,-6,-7, 
298,309-11; Tables VHI.X. 

. , in Homblendic rocks, 405-10,-11,-20,-3,-60, 

463,-4,-5,-7-8,-79,-80-1, 532, 647, 704-5; 
Tables XH. XIH. XV. XVU. XXVH. 

xxvm. 

, in Homblendic rocks alternating with lime- 
stones, 71, 81-3, 91, 183 ; Table m. 

— ,in Carboniferous slates, 603-4,-16; Table 

XX. 
■ .. ■■ ' , in „ limestone, 618,-19,- 20, 

623; Table XXI. 

• — ■ ■ , in New Red Sandstone, 516. 

' ■', boimded by different rocks on opposite (tvalls) 

sides, 616; Table XXI. 

I , adjoining which granite | (hanging) upper, 

occult nearer the > than in the (foot 
surface in the . . J wall) lower, side, 

658. 

■ -— , „ (foot) lower, than 

in the (hanging wall) upper, side, 
657-60 ; Tables XXV. XXVI. 

— ■ ■ ■ ■ , at the junctions of different rocks, sometimes 

course awhile between them, before passing 
from one into the otlier, 81-2, 616,-67-60, 
701. 
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IfttaUi&roofl depodtSi wliich oonlorm to the cleayage of schiBtose 

rocka, 4, 5, 7, 8 9, 11, 19, 20,-1,-5,-6,-8,-30- 
82,-3,-5,-6,-7,-41 ,-82, 161,-77,-80,-2,-8,-4, 
187-8, 211,-14,-16,-19,-21,-8,-7,-9,-30,-6, 
242,-5,-7,-9,-59,-66,-7,-98, 300,-1,-2,-3,-10, 
872,-5,-6,-9, 463,-4,-5,-7,-79,-80, 542,-53, 
554,-63,-75, 602,-20,-37,-47,-52, 737; 
Tables II. VI. VIII. X. XV. XVIII. XXI. 

^— , which conform to the cleavage of schistose 

rocks in direction, but are 
more highly inclined* 564, 
604; Tables XVIU. XX. 

, „ to the joints of rocks, 14, 15, 

22, 74, 81,-5, 164,-83,-7- 
188, 223,-64,-99, 301,-2, 
315, 603,— 18,— 24,— 74 ; 
Tables I. III. VI. VIH. X. 
XXIIL— XXVI. 

, „ to the cleavage in some, but 

with the joints in other, 
places, 187-8, 223,-64,-98- 
299,301,-2; Tables VI. 

vm. X. 

^ j^ to neither cleavage nor joint, 

81, 405,-9,-10,-11,-22,-60, 
5 1 5,-20-1 ,-32,-54,-64,-96, 
602,-4, 704 ; Tables XII. 
XUI. XVI. XVII., XIX. 
XX. XXVU.-IX. 

J J, to the joints, sometimes dip 

contrarivrise to the cleavage ;- jet sometimes 
dip towards neighbouring bodies of granite ; 
674-5. 

^ bodies (shoots) of metals, ores, and vein-stones 

in them, which conform, in endlong dip, to 
the (ripples) flexures of slates, to the in- 
clinations of different strata on the opposite 
sides of joints, and to thet slope of neigh- 
bouring granite, 26, 32, 122, 207,-15,-16, 
224,-34,-59,-63,-4,-6,-7,-71, 323,-6, 439, 
468, 535,-7,-78,-94,-7,-8, 608. 
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Metalliferous depodtSy their richest parts are the most highly ins- 
dined, 82, 189, 270,-81, 810, 604, 706. 
, the higher inclinations often consequent on 

deflection (distension) 
of the lower (foo^ 
foall) sides, 82, 483. 

, „ sometimes on irregiH 

larities of the upper (hanging-wall) sides, 

88^. 
, enriched at their union with (branches) veins, 
88, 91,-2, 420, 554,-7,. 66 -7, 607- 
, „ at their intersections by joiotSi 14-16. 

___ ^ the richer ) of parallel ones often oonfinont| 

portions | 15-16, 224,-64,-6,-7,-70, 823, 
326,-30. 
^— — y „ of some confront the poorer por- 

tions of other, 264, 607-8. 

■ , „ of divergent ones sometimes occur 

on the same meridian, 123. 

, bands of barren rock, sometimes alternate 

with productive vein-stones and parallel 
sheets of native metal, 272,-3, 326, 476, 
477. 

, always partake the nature of the adjacent 

rocks, 6, 7, 8, 10, 15, 20,-3,-4,-8-9, 31-2, 
34.-5,-6, 41, 85-6, 122,-62,-3,-5,-75,-7,-8, 
1 79,-80,-1,-2,-3,- 94,-6, 207,- 14,-16,-23, 
228,-30,-2,-4,-45-6,-9,-62,-3,-4-5,-7,-9, 
271,-4,-99,302,-11,-13,-14,-15,-17,-72,-8, 
381, 411-12,-20,-1,-38,-61,-4,-6,-7, 515, 
521-4,-33,-47,-50-1,-3,-5,-64-5,-74,-96, 
606-7,-17,-18,-20,-4,-38,-47,-53,-7-60, 
675-6, 712,-43. 
-, gradual assimilation at their sides to the ad- 
joining (walla) rocks, 31, 84,-8, 163,-83, 
194, 224,-50,-7,-66,-7, 301,-18,-17,-72, 
464,-7, 550-1,-74, 617,-20,-4,-39. 

■ , sudden passage into the adjoining (Country) 

rocks, 85, 188,-94, 313,-17,-23, 467. 

— »- , their separation from the adjoining (Country) 

rocks by masses of breccia partaking the 
nature of both, 84, 712. 
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MetaUiferooB depomtB, often enclose (horses) masses of the contign- 

OQB rocks, 20, 84, 181,-90,-1,-4, 251,-65, 
812,-17,-19,-73,-8,-81, 420,-4,-9,-61,-8, 
480, 551,-6,-64,-^,-76,-96, 605,-24,-48, 
712. 

f relations between them, the contignons 

(Country) formations, and the included 
(horses) masses of rock, 190,-1,-3-4, 251, 
265, 813,-18-19,-78,-81, 424-5,-61, 551, 
564, 605-6,-24,48, 712. 

, the shallower parts of, abound in earthy brown 

iron«K)re, 10, 29, 162,-5,-77,-83, 246,-62, 
299, 302,-3,-12,-14,-73-4,-5,-7,-81, 515, 
525,-34,-45-6,-7,-65,-77,-97, 605,-17,-24, 
689,-53,-76,-7,-8, 706,-10; Tables IH. VI. 

, general characters of their several yein-stones. 

(See Composition.) 

, bounded by joints, 85, 161,-4,-81,-7, 207,-23, 

264,-99, 301,-2, 464,-7, 515, 604,-16,-18, 
620,-49,-80, 714. 

, trayersed longitudinally, by joints, 26, 76, 85, 

161,-81, 223, 302, 425,-33,-8» 
461,-8,-80,-1,-3, 515,-69,-97, 
618,-24,-80. 

, „ obliquely, by joints, 76, 181, 802, 

468,-74,-80, 575. 

i „ transversely, by joints, 181,-7, 299, 

480, 559,-78. 

^ relations of joints which traverse them to 

joints in the neighbouring (Country) rocks, 
13, 26, 83, 181,-3, 223,-64,-99, 301-2,-17, 
405, 514,-60,-96, 603-4,-80, 707,-14. 
, joints of, filled with detritus^ 75, 225, 469. 

, „ , fiUed and) clay, 13, 39, 182, 469, 

fiicedwithj 559. 

■ - ■ , „ , „ metals and ores, 13, 39, 

76, 181,-2, 228,-5,-8, 
246,-64,-9,-80,-1,-3, 
654. 

, the sides of joints in them are often (di- 
vergently) scored, when faced with metals, 
ores, and clay, 13, 207, 878, 433,-69, 552, 
648,-54. 

— — — , laminated structure common to them and to 

the contiguous rocks, 85. 
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Metalliferous deposLlBi of Bchistoee structure, 214,-28,-8,-9,-87,-46, 

254,-7,-9,-62,-5,-9, 
269,-98, 300,-1,-2, 
811,-14,-18,-19, 
551-2,-8,-64,-^-9, 
575. 

, „ , often display (dirergent- 

Ij) striated faces of 
unctuous clay, 552. 

, concretionary structure of, 182,-4, 818. 

, cavernous structure of, 77, 89, 195, 225, 812, 

877, 422,-31, 515, 625,-81, 707,-18. 

, cavities (vughs) in them, sprinkled mth 

various metals and ores, 77, 90, 195, 225, 
246, 812,-77, 481, 515, 625,-81. 

— — — , relations between their ] in clay-elate, 199^ 

hardness and produce f 205, 829,-81 ; 
(of gold) at different f Tables VII. X. 

dep^ 3 XXn. 

, „ in Jacotinga, 282 — 

284,-69-70,-88-4, 824-7,-9,-31 ; Table X. 
' : , relations between their hardness and their pro- 

duce (of native copper), at different depths, 

in homblendic (trap) rocks, 326. 

■ , proportions of native copper in, 421,-84-6, 

470-1. 
, „ „ , at different 

depths, 421 ,-86. 

^ j^ of copper-ore in, 698. 

, „ of gold in, 100,-1,-77,-9,-82,-4, 

186,-96-8, 201-5,-8, 
280-2,-5,-7,-49,-55, 
268,-79-81, 812,-20, 
821,-2,-4,-5,-7,-81, 
834,-5,-78-4,-5,-7, 

878,— 9,— 88, 550, 
568, 641; Tables 

vn. vm. X. xxn. 

, „ „ , at different depths, 

177,-9, 201-5,-84, 
881,-82 ; 
Tables vn. Vni. 
X. XX. 

^ jj of lead-ore in, 693. 
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Metalliferous deposita, proportioiiB of silver and ) 76, 90-121,-53, 

silver-ore in, ) 206,-36,-86, 334- 

835,-8,-9,-40,-73 
-874,-8, 437-8, 
522-4,-35-6,-45, 
646,-9,-66,-8, 
617,-82,-42, 
708-11; Tables 

vn. X. xxii. 

, „ „ , at different depths, 

206,-86, 338-9, 
708—9; Tables 

VII. X. xxn. 

, „ of tin-ore in, 472-3, 693. 

■ , intersections and ) by other metaUiferous de- 
displacements of, I posits, 92, 127,-8, 493,538. 

f „ , by cross-veins^ 127, — 9, 

225,-87, 341, 439,-74, 
503,-15,-27,-58,-75,-98- 
599, 608,-22,-44,-83-5, 
716-17. 
by rocks, 176,-92-4, 818. 

by joints, 183, 341, 474, 
559,-75. 

subterranean temperature in and near, 728-84. 
issue of inflanmiable gas from creyices in, 

195-6. 
(Detrital) of copper near Lake Superior, 

484-5. 
of gold in Australia, 343,-56,-9 ; 

Table xxn. 
„ in Banca, 631. 
„ in BoHyia, 860. 
„ in Brazil, 283„ 842-70. 
„ in CaUfomia, 843 ; Table 
„ in Canada, 384. [XXII. 
„ in Chili, 345,-60. 
„ in India, 3-4, 46-7. 
„ in Ireland, 627-84. 
„ in New Granada, 860. 
„ in Nova Scotia, Table 

XXII. 
in the Rhine, 348,-51-2, 
356,-8,-60; TibleXXII. 
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Metallifeious depoetto (Detrital), of gold in Siberia, 175, 842,-8,-6, 

848,-60 ; Table XXU. 

in the United States, 884. 
, Ancient detritus^ 288, 
842-5,-6,-8. 

, proportions of metal ex- 
tracted from, 846,-8. 
858; Table XXn. 

, 'quality of metal extracted 
superior to that of mine> 
gold, 859-60. 

, crystals of metal extract- 
ed from, 856,-9, 632. 

, traced to the parent forma- 
tions, 175, 848,-59-60. 

, cost of extraction, 846,-8, 
858; Table XXn. 

, crystals of gold in, 856,-8. 

, shaped implements and 
omamente mixed witli, 
844-5. 

, an ancient Indian village 
imbedded in, 884. 

, grains of gold swallowed 

by water-fowl, 856. 

(Detrital) of tin-ore, in Australia, 286. 

, in Banca, 681. 

, in Cornwall, 452-8, 695. 

, in Ireland, 629-31. 

, mixed with gold, 286, 

629-81. 
, associated with platina, 

286. 

, superior to mine-tin-ore 
in quality, 859. 

, profit and loss on the 
extraction of, 452-8 ; 
Table XIV. 

, issue of inflammable gas 
from ancient vegetable 
matter overlying it, 
453. 
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Mtuaey the stream of ihe, affected by the condition of the woods at 

its source, 188. 
Mexico, proportion of metal in the silver-ores of, 98,-9. 

, weight of ore brought out of the mines in, by labourers, 

147. 
MexicOf Wheal (Galstock), proportions of metal in the silver-ores of, 

115. 
Mexico f Wheal (Gubert), on the native silver and silver-ore of, 110. 
Mica, an ingredient of the rocks, 2, 3, 4, 29, 80, 64, 171,-2,-4,-7, 

210,-11, 376,-9,-86,-7,-92, 491, 508, 
511, 613,-43,-50,-62,-3,-7,-70. 
■ , „ „ metalliferous depodts, 511,-24, 675, 

MicheU, Edmimd, Esq., on the profit made at Camon-Stream, 452. 
Michell, Edward, Esq., on the proportions of metal in the silver-ores 

of Herland, 112. 

, „ silver in the lead-ores of 

Menheniot, 708-9. 
, on the produce and profits of East Wheal 
Ease, 454. 
Michell, Mr. Francis (of Redruth), on the introduction of the 

plunger-pole at Ale and Cakes, 
570. 
MicheU, Capt. H., his suggestion of the use of mine-water for pre- 
venting dry-rot, 570. 
Michell, James, Esq., on the proportions of silver in Spanish lead- 
ores, 102. 
Michell, John, Esq., on the native silver and silver-ores of Cornwall 

and Devon, 112,-16,-18. 

■ , „ argentiferous lead-ore of Wheal Rose, 

119. 

^— — — , „ discovery of copper-ore in Cornwall, 

689,-91. 

•^-^— ^^— , „ platina associated with stream tin-ore 

from Australia, 286. 
Miguel, Corr^o de 8a8, on the metalliferous deposit of, 242. 

■ , „ iron-smelting works of, 242. 

-^— — — — — — , „ discovery of diamonds at, 242. 

Miller, Major W., on the detrital gold of Virginia, 384. 
Miller, Dr. W. A., on crystallization from saturated solutions, 713. 

' , analysis of mine-water from the Clifford mines. 
Mine-gold, its inferiority to detrital gold, 359,-60. [586. 
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Mine-tin-ore, its infeiioritj to detrital tin-ore, 359, 472. 

Miners, in Australia, earnings of, on quartz-formations, Table XXII. 

y „ , „ , on detrital deposits, Table XXH. 

, in Brazil, European (in mines worked by British Companies), 

earnings of, Table 

xxn. 

, „ , Native ( „ by Brazilian proprietors), 

modes of labour, 
217-18,-21-2,-99. 
1 „ , „ (in the beds of rivers in search of de- 
trital gold), modes of labour and 
earnings of, 356-8. 

, „ , Slave, (in mines wrought by both native and 

foreign proprietors), modes of 
labour and earnings of, 217-18, 
221-2,-92,-8,-9,801. 
-, „ , „ , (in mines wrought by both native and 

foreign proprietors), hire of, 382« 
•- , in Chili, European (in mines owned by native proprietors), 

Table V. 
„ , Native (in mines owned by native proprietors), 

nature of labour, 146-7,-51-2. 
- , „ , „ (in mines owned by native proprietors), 

amount of earnings, Table V. 
', „ , „ , reckless character of, 91, 167. 
• , 11 ) 9} t their dresses, and persons examined on 

leaving the mines, 91. 
- , in France, Native (Orpailleurs), searchers for detrital gold, 

amount of earnings, 858. 

- , in the Himalaya, Native (on their own account, but paying 

a Royalty to the Grovemment), nature of labour and 

amount of earnings, 58-61. 

- , in Ireland, Native (County of Wicklow), amount of earnings, 

, in Nova Scotia, European, earnings of. Table XXU. [562. 

> , in Siberia, Native (searchers for detrital gold), amount of 

earnings, 348. 
, in the United States, Slave (Virginia), hire of, 382. 
- , „ , European (Lake Superior), amount of 

earnings, 428,-71. 
, dangers to which they are sometimes exposed, 600,-66. 
from Derbyshire and from Wales employed in the mines of 
Devonshire, 109. 
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Minings early eystem of, in Germany, 646. 

„ mode of, in Cornwall, 146, 448, 645-6. 

„ „ , in Anglesea, 678. 

yy , for copper in Ck>mwall, 686-94. 

19 9 19 in Chili, 154. 

adoption of the German system in Cornwall, 146, 645-7. 

snbstitation of tram-waggons for wheel-barrows in, 144. 

present modes of raudng ores to the surface in, 142-4, 609, 

of ventilation in, 219-20. [668-9. 

of, and implements | 

used by native ^ o^ {Jq ^"^'^^^ 
workmen, ... J ^^V»9. 

in ChiH, 142-8. 

in the Himalaya, 48-52. 

of using fire for expediting operations in, 

ancient^ in (the Mendips) Somersetshire, 625, [51-2. 

„ f near Lake Superior, 412-19. 

Mining-works, rate at which they have ) . ,, -i m i-i -rrrx t^ 
^^ been deepened, j "^ ^'^^' tables VH. IX. 

in ComwaU, 448, 748,-64-5. 
near Lake Superior, 439-40. 

, submarine, extent of, 684,-9,-94,-9-600,-10. 

, precipitation of copper from water entering, 562,-9- 

692; Table XVm.« 

9 growth of fish in streams issuing from, 354-5, 717,-31. 

, vegetation ... in „ , 585,-8, 686. 

, produce and profits of, 95-6, 123-4,-79, 208,-16,-17, 

235,-47,-74-7,-89, 383, 440-59, 601,-41,-4,-94-5, 
698, 720 ; Tables IV. VH. IX. XIV. XXH. 
Mining-laws, 148, 361-5. 

Minnesota mine, on the rocks of, 475. 

lodes of, 475-6. 

copper-bearing conglomerate of, 476-7. 
produce and profits of, 459 ; Table XIV. 
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Mitchell, John, Esq., analysis of auriferous ore from Orasty^ 374. 
Mobs, H. Frederick, on the production of Atacamite, 162. 
Moissenet, M. L., on the proportions of different ores in the lodes of 

Cornwall and Devon, 693. 
use of tram-waggons in mines, 669. 
produce and profits of the Lisbume mines, 

460. 
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Molybdenum, ore of, in Breadalbane, 650-4. 

, ,f , in Leicestershire, 654. 

, „ , in Norway, 546. 

, „ , in Australia, 654. 

Mona mine, on the rocks, vein-stonee, and ores of the, 574-8. 
_ , y, treatment to which pyritic ores are subjected at 

the, 578-9. 
y y^ precipitation of copper from mine-water at the, 

581-4; Table XVm.« 

— , w quantities of ochre obtained „ , 588-4. 

, „ „ of rain at the, 582. 



Monk Wearmouth, subterranean temperature at, 753. 

Monlevade, M. A. J. de, on the iron-ores and smelting-woika of 

Monlevade, 171, 219. 

> , „ differences in the qualities of char- 
coal from different woods, 219. 

Monte Amargo, on the recent sandstone of, 155. 

Montgomery, Dr. J. B., analysis of water in the river of Ck>piap6, 140. 

...._— ^ — , on the identity of diatoms^ in the present 

strand, and in the raised beaches, 

near Caldera, 160. 

Moore, C, Esq., on a fosalif erous leAd-lode at Charter House Warren, 

625,-6. 

Morcom, M., Esq., on the rate of blasting vein-stones at ) gQQ 

Polb&fTOf ] 

, „ proportions of ) gQg, 472. 

tm-ore m J i? » » 

Monran. John. Esq., on the auriferous deposits of Oongo Soco^ 272. 
„' ,, „ „ of Tacquartl, 273. 

..._^_....^ y y, quantities of gold coined at Bio de Janeiro, 

369. 

. „ „ used by goldsmiths at 

Bio de JaneixOy 870. 
Marro das AlnuUj on the auriferous depodt of, 224. 
Monro VeUio, on the rocks of, 185-6. 

. , .. , which occasionally contain gold, 186, 

821. 

-^, „ , their schistose and jointed structure, 

186,-91,-2,-8. 



y, , narrow highly-inclined mass of joint- 

ed rock between two bodies of yein- 
stone, 191. 
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Morro Velho^ on the rookB of, transildons between them and metal* 

liferotis deposits, 192,-8,-49 207, 818. 

, the metalliferousl their directions, coincide sometimes 

deposits of ; ) with the cleavage, sometimes with 

the joints, but often with neither, 
187-8, 90, 207, 810 ; Tables VI. 
X. 

; their dip and widtih, 188-92, 811 ; 
Tables V. X. 

; bodies (shoots) of the prodnctiye 
portions in, coincident in endlong 
dip with Btructural dispositions d^ 
rocks, 206-7, 828,-6. 

; comparative hardness of, at differ- 
ent depths, 199 ; Tables VTI. 
XXII. 

; ingredients, \ 190,-4,-6, 202, 812, 
earthy, ) 818,— 17,— 21— 2 ; 

Table VI. 

„ ; 19 J isolated masses of slate 

imbedded in, 190, 
194, 812,-17,-28. 

„ ; 99 9 portions conforming to 

the joints or oblique 
to the cleavage, par- 
tially or entirely 
severed, for short 
distances, by certain 
beds, 192,-8-4, 818. 

„ ; 91 9 uniformity of cleavage 

in the (Country) walls, 
imbedded masses, and 
severing beds, 198-4,* 
818. 
; ingredients, ) 194-7, 812,-18,-21- 
metallio, ) 822 ; Table VH. 

\ „ , proportions of gold 

contained in, 197,^8, 
204-5 J Tables VI « 

vn. 

; „ , proportions of gold 

extracted from, 197, 
198, 201,-8,-4,-5, 
312; Tables VI.«Vn. 
X. XXII. 
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) isgredieats, ) proportaom of goU 
deposits of; ) metallic, ] extracted from ores 

obtained at different 
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deptliBy 201^" "8,- — vf 
831 ; Tables YIL X. 
XXJI. 

f proportions of gold 
extracted from ores 
of different baldness, 
199, 201,— 8,— 6 ; 
Tables VILXXIL 

y comparison between 
the proportions of 
gold contained in and 
extracted from the 
▼einHBtone, 198, 204| 
205 ; Tables VI.« 

vn. 

, analjasofgold, 884, 
874. 

f proportions of olyer 
allojed with gold, at 
different depths, 206| 
882; Table X. 

, qnali^ of gold ob- 
tained at different 
depths, 205,-6, 875. 

, quality of gold in dif- 
&i^t vein-stones, 875. 

; siie and depth of hole bored per 
man per dlay at different d epihs 
in the mine, 199-200 ; Table YIL 

; weight of ore extracted per hole 
blasted, 199 ; Table Vn. 

; proportion of ore extracted to 
weight of gmipowder need, 200. 

; quantities and proportions of vein- 
stone rejected as not containing 
gold enough to repay the cost of ex- 
traction (dreiiing)^ 202 ; Tables 

vn. xxn. 

; qnantities and proportions of vein* 
stone stamped, 202 ; Tables VIL 
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nmnbers, weight, roeed, and effi- 
ciency of stamp-headif Tables 

vn. xxn. 
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Jforro F«Uby the metallifeiotiB > areaa tH ewred hideif and of bttizd, 

depositB of; ) over whibh the stamps-ore is 

passed, 208 ; Table YIL 

y I, ; quantitiee of amalgamable ore col- 

lected by each seiiee 
of hi de8 a nd baize^ 
Table VII. 

. y „ ; „ of ore eseaping the Kdes 

and baize, but after- 
wards collected and 
ground in amistreSf 
208) 855; Table 

vn. 

I Tein-fitone, extent of grannlatilon by stamping j Table 

vn. 

y quantity of mercuiy used, and time required for amal- 
gamating the stamped 01^ 
Table Vn. 

, ,1 lost during amalgamation, Tables 

vn.xxn. 

I costa of (dressing) cleaning the stamped ore, Table VI.' 
I „ , total, of extracting gold and making it ready for 

the market, 827. 
, issue of inflammable gas from crevices in the Teuv^ 
stones^ 195 ; Table VI. 
^ climate of, 849,-52, 726. 

, subterranean temperature at, 726--7,-66,-8,-9,-60,-l,-2» 

, force employed at, 867,-75 ; Table VII. 

, wages of European miners at, Table XXTI. 

-^— f produce, expenditure, and profit at, 208-9 ; Tables 

vn. XIV. xxn. 

, Extent of water-courses, and injuries done them by 
ants, 850 ; Table XXTT, 

— , fish thrive in water holding pyritic ore in suspension, 

near, 855. 
Morro, Venda do, iron-furnaces near the, 247. 
Moaeley, W. M., Esq., produce, expenditure, and profits at the 

Oamett and MoseUy mines, 882-8. 

■ • , on the hire and food of slaves in Virginia, 

882. 
MaugeoHa^ the, flourishes in water which yields a precipitate of 

copper, 585,-8. 



874 INDEX. 

MouUUhngej sabterranean temperfttare in the ooal-mine of, 768. 
Mulberry Hilly proportion of tin-ore in the yein-stone of, 472. 
Mules (and horses)! their fondness for water holding iron-ore in sua- 

pension, 854. 
Mungla Lehh, on the iron-ores of, 26. 

Marohison, Sir R. L, Bart., on the copper-bearing sandstones of SUtlop^ 

514,-15,-16. 
— , (Vemenil, M. B. de, & Keyserling, Count 

A. Ton), on the auriferous Beredte of 

Siberia, 172. 

* , on the proportion of gold obtained at 

BerezoTsk, 177-8. 

: ■ ■ , „ gold and platinum of Siberia, 840. 

— — — — — , I, detrital gold „ ,175, 

848. 

. , „ „ yalaigemaasf^J^Ttt^^^^ 

of. Table 

XXII. 

y „ copper-bearing coal-measures of 

Siberia, 508-9. 

• (A Geikie, A., Esq., on the slates of 

Breadalbane, 646. 
Murray, J. J., Esq., on the effects of an earthquake at Galdera, 158. 
MusiCy Wheal, area of open mining-works at, 576, 665. 

Nadhoolee, on the iron-furnaces at, 19. 

Nansk^g (Nanskuke), on the argentiferous ore of, 119. 

Napier, James, Esq., on the structure and specific- 1 of smelted copper, 

gravity 5 429-30. 

— ; , ,^ „ of electro-deposit- 
ed copper, 48 1« 
. , „ absorption of oxygen by copper when in 

fusion, 430. 
__ ^ ^j precipitation of copper at the ParyB 

mine, 580-1. 
National mine, on the native copper in conglomerate at the, 477. 

■ , „ proportion of „ ,471. 

« , „ produce and profits of the, 459 ; Table XIV. 

. ■ , „ wages of miners at the, 471. 

Navigation of Lake Superior interrupted during winter, 434. 
Nehal-bridge, detrital 'matter near, 45. 
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Netdei W. G., Esq., on the prodace costs, and piofitg of Wheal 

Maty Ann, 719,-20. 
New Bnmswick, on the granite of, 490-2. 

, „ metalliferous slates of, 495-7,-8-501. 

— — , I, greenstones of, 496-8. 

— y „ conglomerates and sandstones of, 501-2. 

, „ copper-bearing shales of, 503-10. 

f „ fossil flora of, 608-10. 

, ^, aariferous detrittis of, 498, 500. 

New Granada, on the proportion of silver in the ore of, 98. 

, „ disappearance of springs from cleared ground 

in, 187-8. 
, „ temperature at small depths in, 768-70. 



:, proportions of alloy in the gold of, 335. 
New Bed Sandstone, deposits of copper-ore in, 515« 750. 

, subterranean temperature of the, 750. 
Nichol, Prof., on lihe rocks of Breadalbane, 646. 
Nicholas, Gapt. J., on the submarine works of Levantf 599. 
I^cholls, Gapt. J. on the proportions of tin-ore in the vein-stones of 

the Prosper mines, 472. 
Nickel, ores of, at Chalanchee, 526. 
— , „ in New Brunswick (?) 503. 

, „ at Pajonales, 121. 

Nlnness, Mr. J., on the precipitation of copper from the water of the 

Gwennap adit, 587. 
Noakes, G., Esq., on the produce, profit, and loss at Wheal Vor, 446. 
Noises occasioned by moving-sand near Ck>piap6, 154. 
North American mine, on the rocks and lodes of, 419-22. 
— — — — „ , „ disposition of (native) copper in the, 

420-2,-81. 

I „ , „ subterranean temperature at the, 734, 

North Downs, on the silver-ore of, 114. 

Northumberland, proportions of mlver in the lead-ores of, 108. 

North-West mine, on the expense of extracting (native) copper at 

the, 426. 
Norway, on the metalliferous deposits of, 546. 

, proportions of silver in the ores of, 100. 

Nova Scotia, on the copper-bearing coal-shales of, 507-8. 

, statistics of gold-mining in, Table XXII. 

Nuioa Kanh, on the iron-ores of, 22 ; Table I; 



876 niDxx. 

Oak, fbrosta q£| in tibe Hiiiialaja, 55. 

, rejected by charooal-banien in the Himalajfti 55. 

Gates, 6., Esq., on the inflnence of cross^veifu on the nUphuT'ComM 

of Wicklow, 558*9. 

Ochre, lining crevices in the ItabiriU at Affoa QumUej 225. 

■ ■ ■ , qnantiliefl o^ deposited in the predmtation-warks at Mona^ 

583-4. 

Odemheimer, G., Esq., on the micMlate of Breadalbaae, 6459-50. 



, „ graenrtoneaandl -.^^ 

porphyries of J " » ^^^* 
-, „ lodes of ••••••••• „ , 652. 



Oil, mineral, of Borriga and ExpscUUivaj 516. 

Oldham, Dr. T., on sabterranean temperatore at Enockmahtn^ 740. 

Oliyeira, Col. M. F. de, gold-mines wrought by, in Braadl, 287. 

Oliveira, Gapt M. J. F. de, on the gold of CaUa Preia^ 287. 

GUivant, S., Esq., on the gold produced in Minaa GreraiSa, 869. 

O'Niel, C, Esq., on the gold of Merionethshire, 641. 

Ocjowlee^ on the iron-ores o^ 88,-6. 

Open mining-works, 222,-84,<-7,-56, 576, 665. 

Ores. (See ilnft'inony, Arsenic^ Bismuth, CAromnim, CohaUf Copper^ 

Chld^ Iron^ Lead^ ManganssSf Molybdenum^ Niekelf 
Palladium, PkUina^ Silver, Tellurium^ Tin, Titanium^ 
Zinc, 

Organic remains of the Carboniferons qrstem, 618-14,-28. 

„ Devonian „ , 700-1. 

„ Silurian „ , 496, 594-5, 686. 

in metalliferous deposits, 619 (?), 625-6. 

__ in raised beaches, 156. 

Ornaments, ancient, of native copper obtained from early mining- 
works near Lake Superior, 418-19. 

Orpailleurs (gold-washers), quantities and values of gold obtained 

by, from the Rhine, 848,-51-2,-8. 

Owro Fino, rocks and metalliferous deposits of, 184. 

■ , proportion of gold in „ , 184, 822. 

Ouro Preto (Villa Bica), on the micaceous (? talcoee) quartz-rocks 

(elastic sandstone) of, 209. 

— , „ auriferous clay-sIate of, 210,-11. 

Ovalle, P. Alonso de, on the valley of Copiap6, 189. 

Ovoca, on the mines of iron-pyrites and copper-pyrites, 1 kja gq 

in the vale of, J ^*^^^' 
, „ produ<ieof „ „ ,561. 
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» 

Orocfti on the ttumiogB of minen in the vale of, 562. 

1 rt precipitfttioiKrf copper) rto qq 

from mine-water) " ' o /u-o;i. 

f ff aoiiferoiui pyritee of Cannarree and BaUymitiagh, 

549-59. 

P^uihe, M.y on the proportionB of silTer and gold in the lead-ores of 

Hnngaiyy 100. 
PadeneiOf on the aaBociation of antimonj-glanoe and tellurium with 

gold at, 180. 
Pacific, ahells exiflting in the, found also in xaised-beaches ueup 

Caldera, 156. 
PaUee (xq Bamgurh), on the specular-iron of, 25. 
PahUe (in Kalee Kumaon), on the brown iron-ore of, 26. 
Paillette, H., on the axgentiferouB lead-ores of Sicily and Calabria, 

102. 
« » „ proportions of silver in Spanish lead-ores, 102. 

Pkijonales, on the ores of cobalt, nickel, and silver at, 121. 
Palladium, associated with the gold of Candangay 175. 

, „ Santa Anna 9Xi<^IUibira^%\6^ 

, „ Chngo Soco, 286, 387,-8,-40. 

— — — , „ , in granite, 175. 

. „ ,in ItabiriU \ ^.. ^^ 

(Jacotinga), ] ^^ V»bf 

, » f Pt 9 proportbns of 

at different depths, 286, 888,-40. 
Ftaallelism of some deposits which yield silver-ore with others which 
contain day only, 81. 
of Tnansnfl of silver-ore in deposits having di&rent 

directions, 128. 
of gold-deposits to the ranges of mountains in which 

they occur, 176, 221,-45,-8, 804,-10,-11 ; Table X. 
of the Svlphur^ccvru near Ovoca to the cleavage of the 

adjoining rocks, 558. 
^-— <— — ft great body of pyritous copper-) ..,. 

ore in Aiiglesea j »' » ®^^* 

-.-.-^— — „ rich lunches of copper-ore on difiEerent lodeM near 

Kenmare, 618. 
_«^— — „ oiey parts of some with the barren portions of 

other lodes^ 607-8. 
PttafipAm, Bchorlaceous sands of the, contain chrome-ore and 

manganese. 174. 
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Pat Consolidated mineBy proportionB of tin-ore in lite vein-^boneB of. 

Park mine, proportionB of silyer in tlie lead-ores of, 110. [472. 

Parys mine, rocks of the, 574. 

— — , metalliferons depodts of Uie, 575-8. 

> , cross'veina of, 575, 

, analysis of tiie (hhu-^UmB) ore of, 546,-77. 

- , treatment of pyritic copper-ore at, 578-9. 

— — — , drainage of the, 580. 

■ , precipitation of copper from mine-water at the, 580-1. 

— — - , copper-turf of the, 580. 

Pasco (Pern), proportions of silver in the ores of, 98. 

Pascoe, Gapt H., on the lodes of Bearhaven, 608. 

Patolf on the iron-ores of, 83,-7. 

Pattinson, H. L.y Bsq., on the proportions of olver in the lead-orea 

of England and Wales, 105,-7,-9,-19. 

Paunchmanlee, on the day Lron-stone of, 66. 

Peach, C. W., Esq., on fossiliferons rocks near Liskeard, 700. 

Pebbles, beds of, far above existing streams, 45. 

PedrOf San, gold imbedded in copper-glance at, 878. 

Peever, Wheal, displacements of lodes at, 226. 

Peixoto, Senr. J. de Sonza, employment of slaves by, 301. 

Pengilly, Capt. T., on the auriferous) of Oongo Soco, 250,-7,-60,-4, 

deposits) 266,-8,-72,-4. 

' , „ „ of Agoa Q^efUeJ 283. 

, „ „ unrecognized by workmen, 326.' 

' , „ treatment of auriferous sand, 354. 

————— , „ manufacture of charcoal, and the smelting 

of iron-ore, in Brazil, 262. 

Penhaldarva, proportion of silver in the lead-ore of, 120. 

Pennancef proportion of silver in the lead-ore of, 120. 

Pennant, T., Esq., on the treatment of) at the PartfS mine, 574,-6, 

copper-ore j 577,-9. 

, „ copper-turf of „ , 580. 

Penrose, Wheal, on the argentiferous lead-ores of, 119. 
Pentire Olaze, proportion of diver in the lead-ore of, 120. 
Pepper, Prof., on the steam-engine placed underground at the Tamar 

mines, 609. 
Percy, Dr. J., on the structure ^^^ | smelted copper, 429-30. . 

, „ „ „ „ after pressure, 

429,-30. 
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Pei^y Dr. J., on the stnictore and specific ) electrotype copper when 

gravity of, ) fused, 429. 

— — , „ absorption of oxygen by melted copper, 481. 

, „ treatment of copper-ores at Agordo, 579. 

Peri^idtba, on detrital-gold from the, 359. 

Perley, M., Esq., on the rocks and ores of New Brunswick, 490,-6, 

506. 
Pemollet, M., on the proportions of silver in Spanish lead-ores, 102. 
-^— — — » n n in the lead-ores of Brittany, 

104. 
' , „ relative positions of silver and „ in „ , 587. 
Persherg^ on the formation of ice underground at, 479. 
PertenemcitLM (mining concessions), numbers of in ChafiarcillO| 149, 

150. 
Petherick, J.jEsq., on the precipitation of copper at Cohre (Cuba), 591. 

Petherick, W., Esq. (of Lake Superior), on the large ) in use at Lake 

stamp-heada j Superior, 426. 

' *"> w ' f » f work 

accomplished by them, 426. 

— — , „ , on the cost of extracting 

native copper from its matrix, 426. 
Petherick, W., Esq. (of St. Austell), on the amount of dues 

(Royalties)^ paid at Crennia, 456. 
Petroleum, issue of, from the copper- bearing sandstone of Huidobro, 
PewabiCf on the costs and profits at, 459 ; Table XIY. [516. 

Phillips, Mr. H., on the produce and profits of Treaavean, 451; 

Table XIV. 
Phillipa, Prof. J., on the carboniferous limestone of Yorkshire, 625. 

— — f „ wrinkled structure of rocks, 259. 

— , „ positions of displaced strata on opposite 

sides of the displacing vein, 227, 660. 
, „ subterranean temperature, 728,-58. 
Phillips, J. A., Esq., on the proportion of silver in the lead ore) q^ 

of Australia,] ^^* 

7 ff » gold „ , 99. 

, „ production of „ in California, Table 

XXII. 
, „ „ „ in Nova Scotia, Table 

XXII. 

__ (& Darlington, J., Esq.), on the produce and 

profits of mines, 459 ; Table XIY. 
8d 



880 INDEX. 

Phillips, W., Esq., oo the granite and slate of Tincrofty 658. 

, „ alleged waste of copper-ore in Gomwally 

690-2. 
■ — , „ silver-ores of Cornwall, 111,-12,-13,-16, 
, „ stream-tin-ore „ , 859. [118. 

■ , birth and death of, 691. 

Phcmix mines, rocks of the, 656,-69. 

„ , on opposite sides of the lode at (he, 657, 

669. 

„ , metalliferons deposit of the, 676,-8,-9 ; 

Table XXX. 

y, , Bttbterranean temperatore in the, 746. 

produce of, people employed at, and machinery at 

work on the, 698. 

Pick and gad, dexterity of Cornish miners in using the, 152. 

Piedade, on the structure of the mountain, 298. 

Pike, B. H., Esq., on the proportion of tin-ore in the vein-stones of 

' the Cam Brea mines, 472. 

, „ produce and profits of the „ , 448, 

Pindur, on the auriferous sands of the, 4, 46. [459 ; Table XIV. 

Pinnock, Saint, on the rocks of, 99. 

■ ' , „ metalliferous deposit of, 704-12. 

, „ proportions of silver in the lead-ore of, 120, 

709. 

, „ produce of, people employed, and machinery 

at work in the district of, 720. 

Pipe-veins, of lead-ore, on, 620-1. 

Pitanguif on the auriferous deposits of, 222-4. 

f „ conformity of some of them to the jointed stmcture 

of the rocks, 223, 319,-23. 

Plants, fossil, on, in the coal-shales of New Brunswick, 503-9. 

— , „ Nova Scotia, 507-8. 

, „ Siberia, 508-9. 

Platina, associated with the gold of Brazil, 286, 335,-7,-8,-40. 

, „ of the Rhine, 360. 

, „ „ Ural, 335,-40. 

— , y, in Itabirite (Jacotinga)j 286, 335, 

837,-8,-40. 

— — , ,) „ , proportions 



of, at different depths, 286, 388,-40. 
— — — , associated with stream-tin-ore in Australia, 286. 
Plumbago, in the clay-slate of the Himalaya, 41. 
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Phmger-poUf notice of its early use in the mines of Gwennap, 570. 

, wooden, used at Connorree^ in Wicklow, 569. 
Plymonth, on the temperature of, 745,-9. 
Poder^ a name anciently given, in Cornwall, to certain ores of copper 

and (?) of iron, 689. 
Pohrte^ on the rocks and copper-ores of, 6. 
PclberrOf on the produce of, 458. 

, f, proportions of tin-ore in the Yein-stones of, 202, 

472. 



-, „ rate at which the vein-stones are blasted, 200. 



Poldie$y proportions of tin-ore in the vein-stones of, 472. 

— — , loss during former operations at, 452. 

Polffoothf profit yielded by early works at, 454. 

Polkinghomei W., Esq., on the proportions of tin-ore in the vein- 
stones of Cuddra jr Par Consolidated 
mines, 472. 

Polwhele, The Bev. B., on the proportions of silver in Devonshire 

lead-ore, 109. 

^_— ^ ^^ diver-ores of Gomwally 111,-14. 

Pontalba, Baron, on the proportions of pure copper in the native metal 

of Lake Superior, 471,-d. 

Pontes, Senr. M. J. P. da Silva, on the productive| ^ ,. , . oi g 

gold-mines) ' 

■ , on the ) M » 1 215,-16, 

quality of the gold afforded by f 332. 



, on the ) 



proportions of palladium in j '' " ' ' 

• > on the ) 216, 

theft of gold by workmen at ) " " ' 

Pooly Wheal J on the argentiferous lead-ore of, 118. 

Pooley, Capt. £., on the proportion of tin-ore in the vein-stone of 

Trelytm, 472. 

Porphyry, felspathic, of New Brunswick, 491. 

, „ , of Breadalbane, 650-1. 

, „ , of Caradon, 660-1,-70-1. 

■ — , „ , of Era, 651. 

, stanniferous, of Geyserbeig, 665-6. 

Portage Lake, on the sandstones of, 391-2. 

Poiosif on the proportion of silver in the ores of, 98. 

PotBtone of Brazil, on the, 173. 

Powder, charges of, used for blasting in different mineSi 200-1. 
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Pra, on the felspathic porphyry (Elvan) of, 661. 

Praia (mftigin of the river) auriferoTU sand collected on, at Morro 

Velko, 855. 
Prideaoz, Capt. S., on the auriferoua depoats of Chngo SocOy 257, 

, on a landslip at „ , 850. 

Prince, Gapt. J., on the rocks and yein-stonea of Sark, 582,-8,-4. 

, „ lead-ores „ ,121,586-7. 

— — , „ silver and silver-ores „ ,121, 536-7. 

Precipitation of copper from mine-water in Anglesea, 580-2,-92; 

Table XVm.« 

in Ck)mwall, 885-9,-92. 

in Cuba, 590-1,-2. 

in Devon, 584-5,-92. 

in Spain, 589-91,-2. 

in Wicklow, 562-87,-92. 

, more rapid in warm, than 
in cold, weather, 

571. 

, „ in ronning, than 
in still, water, 571. 
, quality of the precipitate 
a£Eected by the nature of 
the precipitant, 588. 
, dues (RayaUUa) paid on. 
Profits in mines. (See Mining*) [588. 

Proportions, of antimony, in gold, 884,-74. 

— -, of arsenic, „ , 884,-74. 

, of bismuth, „ , 884,-74. 
, of cobalt, in silver and silver-ores, 628. 
— — -, of copper and copper-ore, in vein-stones, 426,-85,-6, 

462,-70.1,-6,-9,-82, 698, 

, „ , in gold, 286, 234,-8,-40,-74. 

, of gold, in vein-stones, 177,-8,-9,-82,-4,-97,-8, 201,-8, 

280,-1 ,-2,-5,-4 9,-55,-8,-77,-9- 
281, 331,-4,-72-8,-4,-9,-88, 
650,-68, 641 ; Tables VX* 

vn, vm. X. 

* — , „ , » I at different depths, 201,-4,-5, 

284, 831 ; Table VH. 
, „ , in lead and lead-ores, 99, 100,-1,-4. 
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Pn^Mjrtions of gold, in ailver and mlver-ores, 100,-^, 550. 

y in copper and copper-ores, 237, 378. 
, in difEerent (Brazilian) rocks, 369. 
„ , in detrital matter, 345,-6,-8,-58. 
of lead and lead-ores, in vein-stones, 693. 

„ in gold, 334,-74, 

of palladium, in gold, 286, 838,-40 ; Table X. 

„ , at different depths, 286, 338,-40 ; 

Table X. 

of platma, in gold, 286, 338,-40 ; Table X. 

„ , » 9 at different depths, 286, 338,-40 ; 

„ , in detrital gold, 360. [Table X. 

of sUver, in vein-stones, 91-3,-5-6,-7,-8-9, 100,-1,-2, 

104,-12,-13,-14,-15,-16,-17,-18, 
121, 437,523-4,-36,-68, 711. 

, in copper-ore, 378. 

, in lead and lead-ores, 99, 100,-1,-2,-3,-4,-5, 

106-10,-18,-19,-20, 
121, 536, 708-9, 11. 

, „ , at different depths, 

708-9. 

I 206, 
286, 335,-8,-40,-74 ; 
Table Vn. 
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II 



, in mine-gold, 



„ , in detrital gold, 360. 
of tellurium, in gold, 336. 
of tin-ore, in vein-stones, 202, 472,-3, 693. 
„ , in detrital matter, 630. 
Prosper United mines, proportions of tin-ore in the vein-stones of. 
Providence mines, rocks of the, 659. [472. 

■, proportions of tin-ore in the vein-stones of the, 

472. 

, produce and profits of the, 444 ; Table XIV. 

Providence, Wheal (Trernayne^ Wheal), on the argentiferotis lead- 
Pryce, Dr. W., on the composition of lodes, 676,-8. [ore of, 118. 

■ , „ „ , when productive, 653. 

, „ proportion of copper-ore in lodes^ 693. 

, on early copper-mining in Cornwall, 688-90,-1. 

„ lossof copper-ore owing to careless treatment, 693. 
argentiferous lead-ores of Ck>mwall, 118,-19. 
stream-tin-ore „ , 486. 
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from mine-water) 
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Pryce, Dr. W.| on salt water which enters submarine mines, 539. 
Pumps, in the mines of Brazil, sometimes worked with r<ig and 

chain, 345. 
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„ , iron-work rf.lj^ England, 288. 
manufactured J ® ' 

„ , wood-work of , ) ., . ooo 

" ' X *- J } on the spot, 288. 

manufactured) '^ ^ 

Cornwall, comparison of calculated^ with 

actual efficiency of, 570. 

Punaar, on the graphitic clay-slate of, 41. 

Puntas, Tres, on the production of silver at, 153. 

Purac^, on the climate of, 770. 

Purturburh, on the iron-ore of, 24 ; Table I. 

Pyrites. (See Ores of Copper and Ores of Iron.) 

Quality of gold, in Bolivia, 360. 

„ , in Brazil, 205-6,-14,-15,-36,-7,-85,-99, 317, 32-3, 

334,-8,-58 ; Tables VH. IX. X. 

, in California, 339 ; Table XXII. 

, in Canada, 384. 

, in Ireland, 633. 

, in New Granada, 360. 

, in Siberia, 335,-60. 

, in Virginia, 374,-83. 

, in Wales, 642. 

, in different rocks, 332,-4-5 ; Table X. 

, in different parts of the same ) 205-6,-85-6. 332- 

formation, | 334 ; Tables 

VII. IX. 

, at different depths „ , 205-6,-85-6, 332- 

334 ; Tables 
VII. IX. 

, in large masses, yif erior to the quali^ of smaller 

bodies in other localities, 332-3. 
, different in crystals of different forms, 335-6. 
, in detrital deposits superior to that of gold in rock- 
formations, 359-60. 
of silver and silver-ore in the several limestones of Chanar- 

ciUo, 98-121. 
of silver-ore and of lead-ore in different parts of Sark'e 
Hope, 535. 
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Quartz, an ingredient of rocks, 2, 8, 4, 11, 12, 18, 21,-6, 30,-1,-5- 

36,-9, 64-5, 78,-9, 85, 161,-4,-71,-2,-4,-7, 
178,-80,-5, 211,-14,-17,-19,-21,-4,-5,-39, 
244,-5,-7,-8,-50,-5,-9,-65,-97,-8, 800,-1 ,-2, 
803,-4,-11,-12,-18,-15,-16,-21,-2,-4,-71, 
881,-5,-6,-7,-91,-2,-3, 402,-3,-11,-14,-74, 
475,-91,-8,-4,-5,-7,-8,-9, 501,-1 1,-13,-17, 
563,-74,-7,-94, 602,-8,-7,-15,-86,-45,-8, 
663,-7,-8,-9, 718,-14,-41,-2,-50. 
, „ of metalliferous deposits, 4, 5, 6, 8, 10, 11, 

12, 18, 19, 20,-3, 33,-7, 86, 162,-3, 
165,-76,-7,-8,-80,-1,-2,-3,-4,-94,-6, 
2 1 4,-23,-8,-32,-8,-4,-9,-40,-1 ,-9,-55,-7, 
263,-98, 300,-2,-7,-11,- 12,-18,-15,-17, 
819,-20,-1,-2,-4,-9,-32,-4,-7,-41,-71,-2,-3, 
374,-5,-6,-7,-8,-9,-81, 412,-20,-8,-4,-31, 
460,-3,-4,-5,-8,-9,-79,-92, 522,-81,-3,-54, 
555,-6,-7,-64,-5,-7,-75,-6,-7,-96-7, 605, 
617,-24,-38,-40,-53,-75,-6,-7,-8,-9,-81, 
705,-6,-13,-14,-26,-8,-^,-32,-5,-6,.9,-41,-8. 

, „ of cross-veins, 226,-32,-86-7, 308,-80,-41, 

608,-82, 716. 

Qaehrcida Seca, on the rocks and metalliferous deposits of, 161-8. 

Quetelet, M. L. A. J., on the Magnetic declination at Bilbao, 513. 

, „ temperatures ebserved at small depths 

in Bnisselfl, 773-5. 

Qldncy mine, on the expenditure and profits at the, 459 ; Table XIY. 

Quito, on the mean temperature of, at the sur£Etce, and at inconsider- 
able depths, 771. 

Bai, on the copper-bearing beds of talc and quartz at, 4. 
BailwajB, substituted for wheel-barrows and kibbles (buckets) in 
Bain, in Bra2dl, 849. [mines, 144, 668. 

, in Michigan, 477-8. 

Balfs, John, Esq., on the identity of diatoms in Sirocco-dust at 

Malta, and in the raised and actual beaches 

of the Pacific, 160. 

Eamgunga, auriferous sands of the, 4, 46. 

' , detrital matter in the neighbourhood of, but far above its 

present bed, 45. 
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Ramgurh, on the iron-ores of, 25. 

RammeUbergf on the iron-p3rrite8 (Sulphur-ore) of, 544,-6. 

Ramaaj, Prof. A. C, on the Silurian rocks of Merioneth, 635,-6,-7. 

' , „ Copper-turf of „ , 680. 

Bampooref on the conglomerate and iron-ore of, 80 ; Table ll. 

Banci^, ventilation effected there by means of a (trompe) water-&ll, 

220. 

Raspe, H. R. E., improved operations at Dolcoathf whilst he was 

employed there, 645-6, 7. 

, his presumed auth<»*8hip of Munchausen's Travels^ 

Bations, of miners in Chafiardllo, 150; Table Y. [645. 

, of slaves in Brazil, 292. 

■■ ■ , „ Virginia, 882. 

Batios at which the temperatures of mines increase with their depths, 

759. 

Bawlings, W. J., Esq., on the silverK>res of West Darlington, 116- 

117. 

, „ proportions of tin-ore in the vein- 
stones of Wheal Busy, 472. 

Beadwin, T. B., Esq., on the Clogau gold-mine, 685,-8. 

Beay, W., Esq. (& Walker, Dr. T.), on the proportion of gold con- 
tained in clay-fllate at 
Morro Velho, 186,-96. 

-— — , „ processes and products 

of (dressing) cleaning 
gold at Morro VelhOf 
203. 

Bedruth, subterranean temperature in the neighbourhood of, 752« 

Reduction- works, proprietors of, take their proportions of ore at the 

mines in Chili, 94. 

, produce of ores profitably treated at, in Chili, 94. 

, force employed at, in Morro Velho, Table VL" 

, wages of work-people in „ , Table VI." 

, p«,portionB^of^^ I .„ ^ ^^^^^. 

, operations of, in Gongo Soco^ Table IX. 

Beed, J., Esq., on the rate of blasting vein-stone at Cronebane, 200. 

, „ diminished proportions! . ^ 

of copper in the water J >i > • • 

Bocks, of granite, sprinkled with gold, 4, 175, 311,-20. 
, „ , „ copper-ore, 511-12. 

, „ , „ tin-ore, 664-5. 
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Rockfl, of talooBe and micaceous date, sprinkled with gold, 177, 210- 

299, 801,-11,-20. 
— , „ , „ vitreous copper, 

495. 

, of clajHBbte, „ gold, 196, 210. 

, of calcareo-silioeous nature, „ gold, 245,*- 9, 

804,-19,-24. 
■ , of Itabtrite and Jacotinga^ „ gold, 214,-15, 

219,-42,-9, 
255,-99, 825. 

, of conglomerate.... •••«. „ native copper, 

408^-75. 

, of limestone, „ native cdlver and 

the ores of silver, 76. 

^ of tiie coal-measureS| „ copper-ore, 508, 

506-10. 
, of the New Red Sandstone, „ copper-ore, 514. 



{gold, 217,-87, 
816. 
native copper, 
286,-816. 

Bees, Dr. A., on the silver-ore of Wheal Jewel (near Callington), 116. 
, „ proportions of silver in the lead-ores of Beer 
Alston, 109-10. 
Bach, H. F., on the temperatures of mines in Saxony, 757. 
Remains. (See Organic Remaina.) 

Rhine, on the auriferous sands of the, and on the proportions of gold 

in them, 848,-51,-8. 

f „ , number and earnings of the 

poptdation employed on them, 858. 
Richards, Mr. I., on the precipitation of copper at the Devon Con- 
solidated mines, 584. 
Richards, Gapt. J., on the comparative values of wheel-barrows and 

tram-waggons in mines, 144. 
Richards, W., Esq., on ventilation by means of falling-water, 220. 
Rio de Janeiro, on the mean temperature of, 771. 
Rio Tinto, on the (pyrites) sulphur-ores of, 548,-6. 
— ^-^— , „ precipitation of copper at, 589,-92. 
Ripple-structure in schistose rocks, its relation to subjacent granite, 

259. 

— — — — — f „ to shoots (masses) of 

8 B gold, 259,-68,-4,-9. 
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Rita, Santa, on the auriferoua talc-Blate of, 177. 
Rivers, their disappearance beneath, and reappearance beyond, beds 
of detritus, 48,-4, 353. 
, their gradual diminution on the destruction of forests at their 
sources, 137-41, 343-8. 
— , existing, unequal to transporting the coarser and heavier 
detritus, 348. 
, which receive much mineral-water, existence of fish in, 354- 
355, 717,-31. 
Rivot, M. L.E., on the rocks of the Lake Superior ) 391,-2,-4,-5,-6, 

mining district, j 397,-8,-9, 400, 

401,-2,-8,-4. 

, „ metalliferous ) „ , 405,-6,-7,-28, 

depositB of ) 424,-5,-82,-4,-5, 

436,-7,-8,-9,-61, 
462,-4,-75. 

, „ mode and cost of] 

extracting (native) I j.97-ft 

copper from the f " ' *^'"**' 
mines ) 

, „ produce of tbe ) ^ 

mmes at | " ' 

, „ ancient mining) ai© iq 17 

works at f " ' «»-lVA7. 

, „ different proportions of ) 

silver obtained from the lead- > , 708. 
ores of the same mines ) 

, (& Duchanoj, M.), on the proportions of silver and 

gold in the lead-ores of Hungary, 100. 

, (& Zeppenfeld, M.), on the proportions of silver in 

the lead-ore of Pontgibaud, 104. 
JRobert, North Wheals proportion of tin-ore in the vein-stone of, 472. 
Hoberts, Capt. T,, on the proportion of tin-ore in the vein-stone of 

Wheal Mary, 472. 
Robinson, Henry, Esq., on heaves of the Sulphur^course by joints 

at Ballygahan, 560. 
Robinson, T. W., Esq,, on profits made in the Alfred Consolidated 

mines; 445; Table XIV. 
Rockland mine, on the rocks and metalliferous deposits of, 480-1. 
Rogers, Prof. W. B., on the rocks of Willis's mountain, in Virginia, 

379. 

, „ matrix of gold, „ ,875- 

876. 
, „ argentiferous gold of Virginia, 874. 
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Rogers, the Bev. Ganon, on the serpentine of the Lizard, 647. 

> , „ homblendic rocks of Saint Qere, 

Romero, silver exported from, 153. [662,-71, 701. 

Rope, of straw, used on a windlass in the Himalaya, 53. 

, of hemp and iron-wire, comparative values of, 143. 
Rooke, Mr. S., on the manufacture of charcoal in Brazil, 262. 

J?*^, <m the u« of piDwplinterel ,, ^^ 52 

instead of candles) ^ ' 

, „ formation of ice „ ,479, 

Rose Bridge collieries, subterranean temperature at the, 755. 

Rosej Ikut Whealy on the produce and profits of, 454 ; Table XIV. 

■ ■ — , „ proportion of silver in the lead-ore of, 120. 

Roee, M. Gustavy on the gold-mines of Berezovsky 340. 

, „ alloys of gold in the Ural and Altai, 335. 

— — , „ specific gravities of native and of molten 

gold, 335, 431. 

Bow^ Wheal (Newlyn), on the argentiferous lead-ore of, 119. 

Rose^ Wheal (Sithney), on the argentiferous lead-ore of, 119. 

Boskearj North, proportion of tin-ore in the vein-stone of, 472. 

J ventilation of works by falling- water at, 220. 

, precipitation of copper from mine-water at, 589. 

, produce and profits of, 448 ; Table XIV. 



Roes, Capt. Sir J. C, on Magnetic declination, 515,-31, G03,<47, 737. 
Eoesa Grande f on the auriferous talc-slate of, 178, 247. 
Royalties, on gold (mine and detrital), in Siberia, 347. 

, „ „ , in Brazil, 208,-^9, 361-70 ; 

Tables VII. IX. XTV. 

, on mines (iron and copper), in the Himalaya, 62. 

, „ (copper), in Ireland, 442, 601 ; Table XIV. 

, „ (copper, lead, and tin), in Cornwall and Devon, 

443-59, 694, 719 ; Table XIV. 
Rubbish, proportion of, drawn to the surface, at Cam Brea, 143. 

, „ of tin-ore extracted from, at PolberrOy 202. 

, „ of silver and silver-ore contained in unwashed 

(undressed) at Chaiiarcillo, 93, 148. 
Ruby ; notice of one discovered in the crop of a fowl, 356. 
Rudberg, Prof., on temperatures at various inconsiderable depths in 

Upsal, 778. 

Rule, John, Esq., on the commencement of) ^ j)olcoaih, 146. 

levels and winzes) ' 

r 

— — '' — , on ventilation by means) ^oa 

of f ailing- water ) " ' 
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Rule, John, Esq., his plans and sectionB ofl. nolcoath 448 

the works) ' 

Butter, Capt. W., on the comparative economy of wheeUbarrows 

and tram- waggons in mines, 144. 

8abard, prosperous condition of the gold-mines near, 368. 
Sabine, Gen. Sir E., on Magnetic declination, 372, 492, 513, — 15, 

620,-31,-41,-75, 603,-16,-37,-47,-73, 703,-87. 
Sacramento (Chili), exportation of silTer from, 153, 
Sacred-lakes (Thibet), notice of gold obtained from them, 48. 
Sahloo, on the rocks and iron-ores of, 19. 
Salmon, on the abundance of, in New Brunswick, 499. 
Salmon, H. C, Esq., on the lead districts of East Cornwall, 699,- 

704. 

■■ ■ , „ hde of Wheal Maty Ann and Wheal 

Trelawny^ 706,-9,-14. 

, „ lode of Heroes-foot, 712,-13,-14. 

, „ alver-ores of Wheal LudcoUj 710. 

■ , „ refuse of ancient lead-mines in the 

Mendips, 625. 
, „ winding-engines of CamBrea, 143. 
Salter, J. W., Esq., on the fossils of the auriferous series in Wales, 
Sampson, B., Esq., his survey & plans of Wheal Peever, 226. [636. 

» , on early use of the plunger-^le, 570. 

Sand, sounds emitted by it, when in motion, at El Bramador, near 
Copiap6, 154. 
, siliceous, an ingredient in the Carvoeira of Catta Freta, 239. 
Sandstone, recent, near Caldera, 155. 
of the Sub-Himalaya, 38. 
of Huidobro, 77, 513. 
of Shropshire, 514-15. 
of Bengal, 64,-6,-8. 
of New Brunswick, 501,-2,-3. 
of Lake Superior, 392,-3. 
of Kenmare, 612. 
(elastic) of Villa Rica, 172, 210. 
containing the ores of copper, 77, 513-15. 

„ of iron, 64,-5,-6,-8, 513. 

affording: Petroleum, 516. 
subterranean temperature in, 751,-3,-8. 
Santiago (Cuba), on the precipitation of copper at, 590 — 1, — 2 ; 

Tables XXXI. XXXIH. XXXV. 
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Santos, Dr. M. J. doe, on the produce of gold in Brazil, 369. 

Sa5 Joa6 do Morro Grande, detrital gold (Cascalho) wrought bj 

aid of a chain-pump at, 845. 
Sark, on the rocks and metalliferous deposits of, 530-8. 

f on submarine works at, 534-9. 

•y on subterranean temperature at, 735,-6,-52. 
-, on the climate of, 735. 
Sauvage, M., on the proportions of silver contained in Spanish lead- 
ore, 102. 
SaTings-Bank, established for the slaves at Q<mgo Soco^ 293. 
Saxony, tin-ore an occasional ingredient of granite in, 77. 

, proportions of diver in the ores of, 101. 
Scheerer & Marchand, MM., on the specific gravity of copper after 

compression, 430. 
Schlagintweit, H. A. H. & R., on Magnetic declination, 8. 
Schorl, an ingredient of the rocks, 2, 175, 662. 

^ „ of metalliferous deposits, 240, 675. 

, „ of detrital „ , 174. 

Schreiber, M., „ rocks of Chalanches, 517,-19. 



— , on the metalliferous ) 521-2 

deposits I » » " • 



„ ores „ , 103, 523. 

„ cross-vein ... „ , 527. 

„ plans and sections of works by, 520. 



ScbUch, Dr. R., his iron-furnaces at Timbopeba, 212. 

Scotland, proportions of silver in the lead-ores of, 105. 

Seaton, the valley of, injured by water, mud, and rubbish from the 

mines near Caradon, 353. 
Seocombe, Capt. S., on the positions of the rocks on opposite sides 

of the lodes near Caradon, 658. 
Sedgwick, The Rev. Prof., on the rocks of Liskeard, 700. 
Seera, on the rocks and copper-ores of, 5. 
Seetzen, M., on the noises emitted by moving-sand, 154. 
Selwyn, A. R. C, Esq., on the auriferous granite of Australia, 175. 

■ , „ detritus of „ , 343. 

■ (& Ulrich, G. F. H., Esq.), on a large mass of 

Australian mine- 
gold. Table XXII. 

————— ,, , on the chrome-ore 

of Australia, 649. 

■' „ , on the molybdenite 

of Australia, 654. 
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Serpentine of Corerack, on ike, 647. 

■ ■ — of Coir i Charmaig, on the, 647-8. 

Seton, West Wheals on the produce and profits of, 449 ; Table XIV. 

Shales of the ooal-measores, at Pannchmanlee, 66. 

, „ , containing | near Bathnrst, ) SOS- 
fossil plants, I New Brunswick, ) &09. 

and the ores of copper, ) 510. 
Shanagarry, on the rocks and lead-ores of, 619-21. 
Sharp Tor, on the different positions of granite and slate on oppo- 
site sides of a lode near, 659. 
Shealgar, on the iron-ores of, 22. 
Sheep used as beasts of burthen in the Himalaya, 47. 
Shells, of esdsting species in the raised beaches of Chili, 156. 
, „ , in recent sandstone near Oaldera, 155. 

, 99 f 99 9 burnt 

for the lime they contain, 155. 

Sheriff, J. D., Esq., on the elevation of Menheniot, 746. 

Shingle, gravel, sand, and shells in the raised beaches near Caldera, 

Shoots of copper and copper-ore, 438, 598, 608. [156. 

, of gold, 207,-15,-24,-59,-63,-4,-9,-70, 819,-26,-80. 

, of iron-ores, 32, 553,-64. 

, of lead-ore, 537. 

, of silver and silver-ores, 122, 537, 

, of various metals and ores, from the granite, 32, 122, 207, 

259,-63, 438. 
, confront one another in parallel 

deposits, 269,-70, 326. 
, oblique to the strike and dip of 
adjoining rocks, 32, 122, 259. 
269. 
, conform to the rippled (undu- 
lated) structural planes of con* 
tiguous rocks, 207,-15,-24, 
259,-63,^,-9,-70, 319,-26, 
880, 438, 537,-53,-64,-98, 
608. 

Shropshire, copper-ores in the New Red Sandstone of, 514-15. 

, proportion of silver in the lead-ores of, 109. 

.— , , subterranean temperature in, 751, — 2, — 3, — 8; Tables 

, climate of, 750. [XXXI. XXXHI. XXXV. 
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Siberia, on the aariferoas rocks of, 175. 

detrital gold of, 848,-6 ; Table XXn. 

alloys of gold in, 885. 

Royalties payable by parties working auriferous 
deposits, 847. 

earnings of workpeople in, 848. 

Sicily, proportion of silver in the lead-ore of, 102. 

Silliman, Prof. B., on proportions of gold in vein-stone at Walton, 

Silurian rocks, of Wicklow, 540-2, (Virginia), 878. 

, of Waterford, 598-5. 

, of Merioneth, 685-6. 

Silva, Senr. Guarda M6r I. V. da, his gold-mine at Pitangw^ 222-8. 

Silver and the ores ) • ^r t» i. i aa 
f ., > in the Banat, 100. 
of silver, ] ' 

, in Chili, 76, 90,-121,-8-4,-58. 

fBal-dhu, 114. 
Crennia, 118. 
Cubert(?), 111. 
Dolcoath, 112-18. 
Fawey Consolidated mines, 118. 
Herland, 111-12. 
Levant, 110. 
North Dolcoath, 118. 
North Downs J 114. 
Trebiskenj 120-1. 
Treskerhy, 114. 
West Darlington, 116-17. 
Wheal Alfred, 112. 
Wheal Ann, 112. 
Wheal Basset, 118. 
Wheal Cock, 110. 
Wheal Duchy ( Wh. Brothers), 

114-15. 
Wheal Jewel (Calstock), 116. 
Wheal Ludcott, 120, 710-11. 
Wheal Mexico (Perran-zabuloe) 

110-11. 
Wheal Mexico (Calstock), 115- 

116. 
Wheal Providence (Tremayne), 

118. 
Wheal Saint Vincent (East 
Cornwall mines, Wheal 
Langford), 116. 
Wheal Sisters, 115. 
^WiUwoHhy, 116. 



•, in Cornwall,-* 
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Silver and the ores ) . « ,/vo j e^r - 

of silver, ( '^ ^"^^^^ ^^^r^' ^25-6. 

, in Hungary, 100-1. 

, in Ireland, 105, 545,-9,-68. 

, io Mexico, 97,-8,-9. 

, in New Granada. 98. 

■ , in Norway, 100. 

, in Peru, 98. 



, in Sark, 121, 585-7. 

— ■ , in Saxony, 101-2. 

, in the United States, 99, 486-8. 

■ . , associated with bismuth, 111. 

1 V ores of cobalt, 108,-11,-12,-16, 

528. 

"~~-^"~""— 1 ft copper and copper-ore, 99, 104, 

112, 878, 486-8, 549,-68, 642. 
^ ^^ Qj^ q£ 2g^ ^g^ Lead.) 

f If „ of nickel, 108, 524. 

» »i gold, 99, 104,-5, 206,-86,-86, 

884,-5,-7,-8,-40,-60,-74, 
878,549,-68,682,-42; 
Tables VH. IX. X. 

— " I 9) >» > in dilBerent rocks, 206,-36, 

286, 384-5,-7,-8,-40,-60, 
374. 

— " 9 19 9) y in the same rocks at differ- 
ent depths, 206,-86, 338, 
340. 

J temperatures of mines affording, 724,-35-6,-56; 

Tables XXXIII. XXXIV. 

Simpkins, I., Esq., on the produce of copper-mines near Lake 

Superior, 488. 

Stmul Khety on the quartz-rocks of, 30. 

, „ iron-ores of, 29 ; Table 11, 

— — -, „ iron-furnaces of, 57-8. 

Siranowski (Altai), on the alloy of gold at, 335. 

Sirowlee, on the iron-ores of. Table II. 

Sisters, Wheal, on the proportion of silver in the ores of, 115. 

Skerrett, Col. J. M. A., on the auriferous) Oongo Soco, 257,-72,-8 ; 

deposits of J Table XXIL 

, ^^ land-slip at „ , 350. 
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Skip8, on their earlj use in inclined shafts near Tavistock, 144, 668. 

, yy later introduction ,, in West Cornwall, 668. 

Slags, on the proportions of metal in the slags of Brazilian iron- 

fiimaceB, 261. 
Slate* (See Chlorite, Clay, Hornblende, Mica, Talc, Cleavage, 

JoifUs,) 
Slayes, in Yirginia, hire of 882. 

„ , food of, 382. 

in Brazil, hire of, 882. 

employed alternately in mining and in agrioultore, 

299. 
permitted to search for gold on their own acoount 

during holidays, 801. 
general economy of the establishment at Oongo 

Soco, 289-96. 
their occupations and hours of labour, 291-8. 
the disposal of their leisure, 298. 
their food, clothing, and dwellings, 290-3. 
„ earnings (dependent on individual skill and 

industry), 292-3. 
„ „ , how appropriated, 292. 
„ „ , sometimes deposited, at interest, in 

a Savioga-Bank, 298. 
treatment of old and infirm, 298. 

„ and instruction of children, 298,-5. 
„ „ „ , their pro- 

ficiency at school, 295-6. 

the aptest scholars, often the most skilful workmen, 

296. 

periodical inspection of their gardens, houses, 

furniture, and clothing, 291. 
„ , followed by rewards to the 

clean, industrious, 
and careful, 291. 
„ „ the infliction of 

fines on the dirty, idle, and extravagant, 291. 
the ill-behaved were few in number, 295. 

„ , nature of and punishments for 

their offences, 293-5. 
medical treatment of, 295. 

„ , rations whilst under, 295. 

8f 
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SlaveB, in Brasil, Divine worship, observance of, 295. 

, number employed, 290, Table IX. 

who received their freedom, 290. 

in Minas Geraes, 862. 

„ , employed on detrital 

deposits, 858. 

Slickenside, of native copper and earthy matter at the Cliff mine, 

433. 

Slide^ influence of a, on Ae auriferous deposita of Chngo Soco^ 252, 

266,-70. 

■ ■ ...^ displacement occasioned by a, in the lode of the Cliff mine, 
-, unknown in the granite of Garadon, 686. [489. 
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Smelting, iron-, in the Himalaya, 54-62. 

, „ , in Brazil, 212,-18-19,-60-2. 

, „ , near Lake Superior, 889-90. 

, silver-, in Chili, 97. 

— — , iron-, early, in India, 40, 65. 
— — — , copper-, „ , in Chili, 154. 

Smyth, B. B., Esq., on the quantities and proper- ) auriferous quarts 

tion of gold in the | of Australia, 

Table XXn. 

■ , „ „ detrital deposits of 

Australia, Table XXII. 

, „ numbers and weights of masses (nuggets) 

obtained in Australia, Table XXII. 
, „ cost of extracting gold in Australia, Table 

xxn. 

J j^ value of mining machinery in Australia, 

Table XXU. 



» 



molybdenite of Australia, '654. 



Smytih, W. W., Esq., on the Silurian rocks of Clogau, 635. 

I , ,, metalliferous deposit which interaects 

them, 638-9. 
, „ Silurian slates of Wicklow, 640,-1,-2. 

, „ direction of the great J 

(Sulphur-course) ( g^g 
metalliferous de- f 
posit at Ovoca,) 

. ■ , „ altitude of „ , in various parts 

of its course, 549. 

, „ width of }) » 91 » 544,-7, 

— , „ structure of „ , 551,-2,-5, [557. 

I , „ composition of „ , 547,-50. 
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SuiTthy W. W., Esq., on the conformable bodies of slate which inter- 

Ue the ore, 551. 

on parallel ranges of Sulphur and copper-ore, 

647,-53-4,-6. 
on the OGcnrrence of native copper in joints 

and crevices, 556. 
,1 '' crosB-depodts " and 

« cross-fissures," 556-7. 
on displacements of the Sulphur-couraef 559- 

[560. 
on the produce of mines in Wicklow, 561. 

rocks of Bearhaven, 602,-8-4. 

metalliferous deposits of „ , 603—4, 

610-11. 

detrital gold of Wicklow, 628,-9,-30- 

631,-2,-4. 
„ tin-ore of „ , 630-1. 

aUeged waste of copper-ore in (Cornwall, 

690. 

erection of a steam-engine underground 
at Bearhaven, 609. 

early use of the plunger-pole in Corn- 
wall, 570. 
on wooden linings for pumps conveying acidu- 
lous water, 570. 

„ submarine mines near Whitehaven, 599, 

600. 

„ subterranean temperature, 727,-53-4,-9, 

762-8,-5. 

Snow, S. T., Esq.f on the proportion of fine copper ) ii. rn'ff • ^ 

contained in the crude > ^ j^gg' 

(native) metal of ) 

, „ produce and profits of „ , 440, 

Snows, of the Himalaya, 17. [459; Table XIV. 

, in Dauphiny ; the impediments they ofEer to mining in 

elevated regions, 528. 
Soanes (miners), in the Himalaya, implements used by, 58-9. 
Soares, Senr. Lulz (de Grouvcfa), on the rocks and auriferous quartz- 
formations in the mine of, 182, 247, 327. 
Socorro, gold in auriferous sands near, resembles the gold of Chngo 

Socoy 359. 
Soda-amalgam, experiments with, on the ores of Morro Velho^ 

Table XXn. 
Soda, salts of, contained in river-water at Copiapo, 140. 
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Soda, flftltB of, incrosi a great extent of soifaoe near Monte Amaxgo, 

139-40. 



— — , y, washed oat of the soil at Bamadilla, before it can be 

BQCcessfullj cultiyatedy 141. 
Soils disBunilaTy different qualities of charcoal from wood grown on, 
Sooal, on graphite imbedded in claj-slate, near the, 41 . [2 19,-890. 
South Caradan. (See Caradon^ South.) 
South Cliff mine, on the drift of the, 460. 

" , „ rocky Yein-etones, and native copper of tiie, 

460-3 ; Table XIIL 
Southey, Rob., Esq,, on the detrital gold of Brazil, 843,-60. 
— — , „ Royalties payable on „ , 861,-2,-8,-6. 

, „ restxictions on the J o^a k 

export of ) " ' *' * 
— — ^— , ,j quantities of* •••••••> „ | exported with- 
out payment 
of Royalty, 

866,-70. 
^ ^j debasement of „ ,by smu^^lers. 

South Tolgus mine, on the produce and profits of, 459, [365. 

Souza, Senr. M. T. de, on the amount of Duties received by the 

Groyemment of Brazil from Oongo Soco^ 367. 

Spain, proportions of silver in die lead-ores of, 102-3. 

Speculator, sharp practice of a, 514. 

Spix, Dr. J. B. von (Jk Martins, Dr. G. F. P. von) ; see Martins, von, 

& Spix, von). 

Springs of water, how affected by the destruction of neighbouring 

forests, 137-8, 343-4. 

Spring*water, precipitation of copper from, at Crow's-nest, 686. 

Squier, £. G., Esq. (& \ on ancient mining-works near Lake Superior, 
Davis, Dr. E. H.), ) 416. 

— ^— ^— — — , „ ornaments and ) . . q 

weapons of copper, f t > » ■ 

. ^ on the mixture of (native) silver and copper 

in implements obtained from ancient 
earthworks, 418, 

Stalactitic iron-ore, 225,-46. 

Stamping-millB, mode of^fittingj,^^^^,^^^^^ ^ ^^ C/./ mine, 426. 

, weight of „ at Morro VelhOy Table 

vn. 

, ,, „ at Gongo SocOj Table 

IX. 
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Stamping-mills 
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19 



weight of Btamp'-hectdSj at Agoa Ctuente, Table XXII. 

, at Catta Preta, Table XXII. 
, in California, Table XXII. 
f in Australia, Table XXII. 
, at Copper FalU^ 426. 
, at Henwoodj 473. 

height to which the ) ^^ ^^^ ^^^^ ^^,,1 xxiL 
A^oatf are lifted ) ' 

at Oongo Soco, Table IX. 
in California, Table XXII. 
„ at Copper FalU, 426. 

"L2 ^t^A } «* ^-^ ^'^'0' T*"« ^- 

„ at Oongo Soco, Table IX. 

„ at Copper Falls, 426. . 

quantitj of water 1 

admitted to aid the > at Morro Velho, Table VII. 
stamping ) 

„ at Oongo Soco, Table IX. 

'preparation of vein-stone for the Stamping-mill in 

the Keweenaw district, 





425. 




weight of ... „ 


stamped at Morro Velho, 

Table VII. 
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at Oongo Soco, 
Table iX. 
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99 


in California, 
Table XXn. 
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99 


in Australia, 
Table X3:il. 
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at Copper Falls, 
426. 


» » 


99 


at the National 
mine, 471. 


cost of stamping „ 

>9 W 


in California, Table XXH. 
in Australia, Table XXII. 



Stamp-worhj how prepared, 425. 

— — , proportion and quality of, at the Cliff mine, 434-5. 

, „ National j ^„^^ 

mine, f 

, „ Lake Superior districts 

generally, 482. 
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Stanniferous granite of Cornwall and Deyon, 175, 664-6. 

Statiadcs, sundry, of Copper-mining, in Cornwall^ 442,-5,-7,-8,-9, 

450,-1,-2,-4,-6,-7,-9, 693, 

694,-5,-8 ; Table XIV. 

in Devon, 458,-9 ; Table XIV. 

in Ireland, 442, 601 ; Table 

XIV. 

near Lake Superior, 440, — 59, 

470,-1,-8,-82,-8,-9 ; Table 

XIV. 

in ChiH, 154,-66-7. 

in Cuba, 441 ; Table XIV. 

, of Gold-mining, in Wales, 641 ; Table XXII. 

, in Ireland, 633. 

, in Australia, Table XXII. 

, in Brazil, 179, 208,-36,-47,-83, 

289, 327,-58,-61-3,-66-9; 

Tables VH. IX. X. XIV. 

xxn. 

, in California, Table XXII. 

, in Nova Scotia, Table XXH. 

, in Siberia, 177-8, 346 ; Table 

XXDL 

of iron-mining, near Lake Superior, 389-90. 

„ , in Ireland (Sulphur-ore), 561-2. 

of lead-mining, in Cornwall, 454, 693, 719,-20 ; 

Table XIV. 

„ , in Wales, 459,-60. 

of sUver-mining, in Cornwall, 111-12,-13,-15, 

116-17,-21, 710-n. 

„ ,in Chili, 95-6, 123-4, 51,-8; 

Tables IV. V. XTV. 

of Tin-mining, in Cornwall, 442,-3,-4,-6,-7-8, 

452-3,-72,693; Table XIV. 

Steam-engines, number and dimensions of, on the mines of Caradon, 

Menheniot, and St. Pinnock, 698, 720. 

, erected underground at the Bearhaven and Tamar 

mines, 609. 

, locomotiye, worked with distilled sea- water, in Chili, 

Steel made from Himalayan iron, quality of, 55. [141. 

Stephen, G. M., Esq., on the detrital gold of Australia, 356,-9. 
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Steyenaon, James^ ^^-i on tho depths of Australian gold-mines, 

Table XXIL 
Stones, sculptured, at Dhoora Devi, in the Himalaya, 19. 
Stapes (Steps), substitution of one system of, for another, 145-6, 645* 

646,-93. 
, backj adopted earlier in Grermany than in Cornwall, 646. 
Stawea mine, rocks and metalliferous deposits of the, 676-7. 
Strachey, Gipt. B., on beds of graphite near Almora, 41. 

; , on the disappearance and reappearance of liyers 

in the Turaee, 44. 
Stratai dissimilar, their different influence on (masses) shoota of ore 

and of vein-stone in the metalliferoas deposits 
which intersect them, 187, 224. 

y „ , their coincident positions in the opposite sides 

(walls) of metalliferous deposits, 87, 126,-9. 

, „ I their coincident positions on the opposite wiUU of 

certain cross-veins, 71, 126,-9. 

— — , „ their difEerent positions on the 1 71 — 2, 126, — 80, 

opposite walls of certain \ 225-6,-86-7, 841, 
cross-veins ) 842. 

f „ „ , which merge in 

them elsewhere, 226-7,-87, 842. 
Streams^ action of, on the matrix of tin-ore, 854. 

f >» gold, 854. 

Stream-tin-ore, of Garadon, 695. * 

, of Australia associated with gold and platina, 286. 

Strikes, their utility in cleaning (dressing) auriferous sand in Brazil, 

Tables VII. IX. 
Striae, in metalliferous deposite, 207, 483,-69» 552-8, 648,-54. 

, in cro88-veins, 125, 688. 

, crooked and divergent, 469, 688. 

Structure. (See Cleavage, Joints^ Cross-veins, Metalliferous 

deposits,) 
Submarine mining-works, at Sara's Hope, 584,-9. 

„ , at Knockmahon, 594,-9-600. 

„ , at Wheal Margery, 599. 

„ , at Levant, 599. 

„ , at Botallach, 599. 

- „ , at Whitehaven, 599. 
Sulphur-ore (iron-pyrites), of Wicklow, 548-69. 
Surface-water intercepted by impermeable limestone at Chafiarcillo, 

[77. 



902 IKBEX. 

Superior, Lake, xocks on the souihem ahore o^ 886-404. 

^ deposits of iron-ore of „ , 888*90. 

, ,, nstive^oopper „ , 419-88. 

«_ , ,j natiye silTer „ , 486. 

, ancient mines and ) 4.12 19 

miners ) » 9 

, climate off 477-8. 

— » subterranean temperature near, 788-4. 

, ice remaining during summer in some of the mines 

near, 465,-78, 784. 
Surubim, unesteemed fresh-water fish, lives in riyers polluted with 

mineral-water, 855. 
Swanpool, proportion of silver in the lead-ore of, 120. 
Swings of iron-chain numerous near heathen temples in the EUma- 

la7a,28. 
Symons, Mr. F. S., on the proportion of gold in (hUlaa) slate at 

Morro Velho^ 186. 

Taboleiro, on the manufacture of iron at, 260-2. 

, „ mass (nugget) of detrital-gold found near, 288. 

Tacquarigua, level of water in the lake of, affected by the condition 

of neighbouring woods, 188. 

Talapoongla^ on the rocks and copper-ores of, 7« 

Talc, an ingredient of the rocks, 4, 5, 6, 7, 9, 19, 20,-8,-5, 171,-2, 

177,-8,-80,218,-14,-21,-8,-7,-45,-7,-8,-55, 
257,-98,-9,800,-1,-2,-8,-4,-5,-7,-8,-11,-12, 
8 14,-16,-2 1 ,-2,-4,-7,-72,-5,-7,-9,-87, 602, 
647; Tables I. Vin. 

, ,, of ^metalliferous deposits, 6, 28, 177,-80, 215, 

221,-8,.7,-8,-9,-80,-8,-9,.40,.6,-68,-4,-5,.7, 
268,-9, 802,-^,-4,-16,-25,-9,-80,-2,-4,-7, 
876; Tables I. Vm. 

, „ of cro88'Vein8, 270 ; Table VIII. 

Taldanga, the sandstones, shales, and iron-ores of, 66. 

Talho Aberto, (Open-work), extent o^ at Catta Preta^ 287. 

— — , »» > » I at Chngo Soco, 256. 

Tamar mines, proportions of diver in the lead-ores of the, 110. 

, erection of a steam*engine underground at the, 609. 

Taquarili flakes and lamintt of gold in Jacotinga at, 278. 

Tarag-ke-Talf on the ailiceoua limestone of, 18, 81. 
' ■ , „ ores of copper at, 18. 
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Tarifltock, sabterranean tempeiature in the mining diatrict of, 752. 

Taxes on wood, charcoal, and lime in the Snb-Himalaya, 40. 

Taylor, John, Esq. (of London), on early copper-mining in Cornwall, 

691,-2. 

Taylor, John, Esq. (of Garadon), on the silrer-ores of Wheal Ludcott^ 

711. 

„ , „ financial operations at ,, ,719. 

— ^^— „ , „ copper precipitated from spring- 
water at Crow's-nest, 686. 

Taylor, Capt. J., on the proportions of tin-ore in the vein-stones of 

Balleswidden, 472. 

TeUuriu... aUoyed with _^M. ^n 1 ^^,^ ,,,^ 33,^.^^.,^ g,,. 



„ n » A^ Deacoherta^ 299. 

„ „ , at Coelko, 180. 

„ „ , at Catta Branca^ 836. 



Virginia, 836,-76,-82, 640. 

alloyed with gold, in the Silurian rocks of Merioneth, 640. 

Tennant, Prof., on a (nugget) mass of gold discovered in Australia, 

Table XXH. 

Tennent, Sir J. Emerson, on the discovery of a ruby in a fowl's 

crop, 356. 

Temperate r^ons, subterranean temperature in, 761,-2; Tables 

XXXI. XXXV. XXXVI. 
Temperature, subterranean, in Chili, 724-5,-51 ; Table XXXI. 

, in Brazil, 725-32,-51. 
, in the United States, 732-4,-51. 
, in the Channel Islands, 734-7,-52. 
, in Ireland, 737-44,-52. 
, in Cornwall, 744-9,-52. 
, in Shropshire, 750-1,-2. 
, in different rocks, 753-6,-60,-2 ; Table 

XXXIII. 
, in mines affording different metals and 

ores, 756-7,-8,-61,-2'; 
Table XXXIV. 
f „ „ similar metals and 

ores in different rocks, 757- 
758; Table XXXV. 
„ , „ at different elevations, in tropi- 

cal and in temperate regions, 758,-61 ; 
Tables XXXI. XXXV. XXXVI. 
8o 
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Temperature, subterranean, changes in, at given spots, by deepening 

and extension of neighbouring mines, 
764-5. 

1 ,y at inconsiderable ) in Brazil, 767 — 78 ; 

depths, ) Table XXXVH.. 

1 >» > » , in New Granada 770. 

"~"~"~ > V 9 fi 9 in Ecuador, 771 

'^— , 91 t 99 9 in India, 772,-8, 80. 

> 99 9 y) I in Belgium, 774-5. 

' 9 n » 99 9 at Greenwich, 776-7. 

9 » 9 »> > iiear Truro, 779. 

" 1 » > 9» 9 near Edinburgh, 777- 

~» M , „ , atUpsal,778. [778. 

Theaoureiro, on the rocks aDd auriferous deposits of, 302-3. 

Thieves, conviction of, from the peculiar alloy of the stolen gold, 336. 

Thomas, C5apt. Charles, on the granite of Caradon, 663. 

1 >y proportions of tin-ore in the vein- 
stones of Dolcoath and Cook's- 
kitchen, 472. 

9 » silver & silver-ores of Dolcoathy 113. 

, 77 progress of works at „ , 448. 

■ 9 » action of running- water in separating 

tin-ore from its matrix, 354. 

' , „ produce and profits of Dolcoath, 447- 

448; Table XIV. 

Thomas, Henry, Esq., on the separation of silver from Spanish lead- 
ores, 103. 

^ ^^ produce and profits of the Consolidated 

Mines, ^52; Table XIV. 

Thomas, J. Lee, Esq., on the sulphur-ores of Eio Tinto, 543,-6. 

, ,, precipitation of ) -^q 

copper at] " ' ^^^' 

Thomas, Capt. Josiah, on the rate of blasting rocks at Dolcoath, 200. 

Thomas, Richard, Esq., on the elvans of the Chasewater'and Cam- 
borne districts, 662. 
, f, heaves (displacements) of lodes in 
Cornwall, 183. 

'——^ , „ perpendicularity of the richest parts 

of lodes, 82. 

, „ Gwennap adit, 685. 

' 1 „ publication of his work on the 

Mining districts of Cornwall, 341. 
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Thosty C. H. G., Esq., on the mica-slate* and serpentine of Corri 

Charmaig, 645. 
— ^ , „ greenstones & porphyry of Breadal- 

bane, 651. 

— — — , „ lodes of Breadalbane, 652. 

Thrma. (See Displacement) 

Thunderstorm at Catta Branca, effects of, 179. 

Thury, M. H^ricart de, on the rocks of Chalanchea, 517|-19. 

, „ metalliferous) j^^^^ 

deposits j " ' 

, „ ores they afford, 103, 524. 

— , „ proportion of silver in lead-ore from 

ViziUe, 103. 
Tignmyy on the rocks of, 542. 

, ,, sulphur-ores of, 553-4. 

Tilpora^ on the iron-ores of, Table II. 

TijucOy on the slates and auriferous quartz of, 182. 

Timber, quantities of, in the forests near Lake Superior, 390. 

, of heavy growth, on the rubbish of ancient mines, 416, 

Timbopeba, on the iron-furnaces of, 213. 
Tincroftj on the granite and slate of, 658. 

, proportion of tin-ore in the vein-stone of, 473. 

, ventilation obtained at, by means of a fall of water, 220. 

Ting Tang^ on the profit realized at, 451 ; Table XIV. 
Tin-mines, subterranean temperature of, 757,-8 ; Table XXXIV. 
Tin-ore, an occasional constituent of rocks, 77, 175, 664-5. 

proportion of, in the vein-stones of Cornwall, 472-3, 693. 

on the presumed association of it with fluor, 680. 

„ separation of, from its matrix by running-water, 354. 

on proportions extracted by tributers, \ 

tutwork-men, / fit Polherro^ 
culled from rubbish by day- [ 202. 

labourers, ] 

%trital, mixed with gold, in Wicklow, 630-1. 

„ I „ , in Banca, 631. 

„ , „ , in Australia, 286. 

„ , „ and platina, in Australia, 286. 

„ , superior to mine-tin-ore in quality, 359. 

„ , Roman remains in partially worked beds of, 345. 

Titanite, crystals of, imbedded in crystals of quartz in Itahirite, at 

Agoa Quente, 225. 
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TolgtkSf South, produce and profits of, 459. 

Toltec mine, rocka and copper-depoeitB of, 463-5. 

■ — , ice accumolated in the works daring winter, remained 

unthawed in summer, at, 465, 734. 
Tomlinson, C, Esq., on crystallization from supersaturated solnlions, 

713. 
Tomnadashan, on the mica-slate, greenstone, and porphyry of, 650-2. 
" , „ molybdenite of, 654. 

Tonkin, Gapt. John, on blasting the rocks and vein-stones at DoUoaikt 

220. 

Tonkiui Thomas, Esq., on early copper-mining in Cornwall, 686-7. 
— ^— -^— — , on dressing the poorer kinds of tin-ore, 689. 

Tools, mining, inefficient, used in the Himalaya, 51. 

. 91 I f9 9 iised by native miners in Brazil, 217,-18, 

221,-99. 

— , „ , peculiar use of certain, at St. Just and in Chili, 151. 

, „ y unusual, tried unsuccessfully at Morro Velho, 199. 

Topaz, matrix of, near Cattas Altas, 300. 

, mines of, at Capas and Boa Vista, 305-8. 

Torches of resinous wood used to give light in mines, 52. 

Torctf, subterranean temperature at, 753. 

Towan, Wheal, profit made at, 454 ; Table XTV. 

, experiments on the discharge of water from pompa 

at, 570. 

Trahair, Capt. W., on the rate of blasting rocks and Tein-stones, at 

Balleswidden, 200. 

Traira, a fresh-water fish throve in warm and muddy mine-water, at 

Agoa QuenUf 355, 731. 

Traill, G. W. Esq., on Mining in the Himalaya, 48, 54. 

-, on the price) ^r. 

of food] " ' ^^' 

Tram-waggons, substitution of, for wheel-barrows in mines, 144. 

, „ , for buckets (kibbles) in diagonal 

shafts, 144, 668. ^ 

Trannack, Wheal, on the granite and slate of, 659. 
Trap-rocks, of Jherria (Bengal), 65. 

— — , neaj Lake Superior, direction, dip, composition, and 

structure of, 394-405,-11-24,-37,-9,-60-1,-3.-4,-6, 
466-7,-74-5,-80-1. 

, relations of, to metalliferous deposits, 411,-22,-4,-5,-37, 

438,-60-1,-3,-4,-5,-6,-7,-8,-74-5,-9,-80-11 
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Treatment of auriferous vein-stoiies, Tables VII. IX. 

^1 different modes of, serve to extract different proportions 

of gold from similar vein-stones, 198. 
Trebilcock, Gapt. J., on the auriferous deposits of Oongo Soco, 257. 

• , „ of Antonio Pereira, 

304. 
Trebilcocky Mr. W., on the profit made at Camon Stream, 452 ; 

Table XIV. 
Trebisken Oreen, proportions of silver in the ores of, 121. 
Tredinnick, Gapt. S,, on the proportions of tin-ore in the vein-stone 

of Great Work, 472. 
Trefi&ry, J. T,, Esq., on the produce and profits of the Fowey Con- 

«o/u/ato(i mines, 456 ; Table XIV. 
Tregoning, Gapt. W., on the iron-formation of Oongo Soco, 260. 

• , „ auriferous deposits of „ , 255-72, 

Trehane, Wheal, proportions of silver in the lead-ores of, 120. 
Trelawny, Wheal, on the rocks of, 700-8. 

, „ lode of, 704-15. 

, „ proportions of silver in the lead-ores of, 

120,-708,-9- 

, „ erosS'veine (flucana) of, 716-17. 

, „ rate at which the works have been deepenedy 

748. 
— — ^— — , „ machinery at work and population employed 

at, 720. 

, „ produce and profits of, 719,-20. 

, „ subterranean temperature at, 748. 

Trelawny, North Wheal, proportions of silver in the lead-ores of, 
Trelawny, South, rocks and vein-stones of, 714. [120. 
■ , machinery worked and population employed at, 
, subterranean temperature at, 748. [720. 

Treloar, Gapt. T., on the rocks of ) -lo^ 

Morro Velho, J ^^'*- 

, „ , proportions of gold contained in 

certain parts of, 186,-96. 
——»——*- „ , relations between them and the 

principal auriferous depositSi 
186,-7,-92,-3,-5,-6, 207,-8. 

, „ , circumstances which affect the 

richness of the formations, 189, 
190,-5,-6,-7. 
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Treloar, Capt. T.^oMe^^^^^^^ ..^ ^^j^^^ ^^ ^^^ ^^^^^^ 

— , „ , beds of rock which sever portions 

of them, 192,-3. 

, „ , issue of inflammable gas from 

crevices in the auriferous portions 
of, 195,-6. 

, on the extent of water-courses at Morro VelhOj 

Table XXII. 

, „ proportion of gold obtained from Jdcotinga 

at Don Pedro North d'el Rey, Table XXII. 

Treloar, Capt. W., on the proportion of gold obtained &om the vein- 
stone of (the Camara) Gongo Soco, 247. 

Trelyon Consolidated Mines, proportion of tin-ore in the vein-stone 

of, 472. 

Tremayne (Providence) Wheal, native silver in the lead-ore of, 118. 

Tresavean, precipitation of copper from mine-water at, 588,-92. 

, produce and profits of, 451 ; Table XTV. 

Treskerhy, profits of, 451 ; Table XIV. 

Tres Puntas, silver exported from, 153. 

Trethevy, cromlech of granite, within the slate formation at, 660. 

Treihevy mine, on the homblendic rocks of, 671. 

Trevandrum, temperatures on the surface, and &^ ) 771 o o qq 
various (inconsiderable) depths, near, ) > » » * 

, „ , at difiEerent hours, 

780. 

Trevillion, T., Esq., on the proportions of silver in lead-ores at 

Herod: B'foot, 709. 

— , „ machinery worked, and population em- 
ployed ; the produce and profits of 
HerodC 8-foot, 719,-20. 

Treweatha, Wheal, proportions of silver in the lead-ores of, 120. 

Treweek, James, Esq., on the precipitation of copper ) at Santiago 

from mine-water, ) (Cuba), 590. 

, „ . >i > hy the use of 

lime, at Wheal Falmouth, 585. 

Tributers (who receive a share in the value of the ores they obtain), 
on the proportions of tin-ore extracted by, at Polherro, 202. 

Trolls Col., his use of fire-flies to light the works of Bella Fama^ 

209. 
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TrompSy a (pneumatic trough filled ) method used for obtaining a 
bj aid of falling- water) J blast by the iron-smelters 

of Brazil, 219. 

, „ , for ventilating mines, 220. 

Tropical regions, subterranean temperature in, 724-32,-51,-9-62 ; 

Tables XXXI. XXXV. XXXVI. 

Truro, temperatures, at inconsiderable depths, in ground of difEerent 

kinds, near, 779. 
Turaee, disappearance of 'streams in, and their reappearance bejond 

the gravel of the, 43-4. 

, pestilent swamps of the, 44, 

, the, deserted by living creatures at certain seasons, 40. 

, ice formed amongst tropical ) ^ ^^i^ 4^5 

vegetation ) » > • 

Turvo, on the schorlaceous granite of, 175. 

Tutwork-men (paid by measurement of the work they perform), 

proportion of tin-ore extracted by, at Polherro^ 202. 

Tutyl, on the calcareous-slate and specular iron-ore of, 33,-5. 

Tyndrum, on the ores of lead and of cobalt at, 643-4. 

Ulauyaly, M., on the detritus of the Ural, 343. 

, „ detrital gold of, „ , 346 ; Table XXH. 

, „ Royalties paid by searchers for gold in Siberia, 

347. 

Ulloa, M. M. de, on beds of shells at great elevations in Chili, 159. 

Ulrich, G. H. F., Esq. (& Selwyn,')on the chrome-ore of Australia, 

A, R. C, Esq.),) 649. 

, „ molybdenite of „ , 654. 

, on a large mass (nugget) of 

Australian gold. Table XXII. 
United Mines, on the introduction of (water-fall) pneumatic venti- 
lation at the, 220. 
United States, proportions of silver in various lead-ores of the, 99. 
Unity, Wheal, profits made at, 452 ; Table XIV. 
Upsal, temperatures at inconsiderable depths near, 778. 
Ural, on copper-ores in the coal-measures of the, 508. 

, on deposits of gold and platina, in the, 340. 

, on the origin of detritus in the, 343. 

, „ detrital gold of the, 342. 

VaUnciana (Chili), extent and produce of works at, 123. 
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Valenciana (Chili), quantity, quality, and valae of Bilyer-ore afford- 
ed by, Tables IV. XIV. 
Valleys, directions of, in West Cornwall, 718. 
Veins. (See Metalliferous deposits.) 
Veins, cross, (See Cross-veins,) 
Veins, pipe, of lead-ore, 620. (See Pipe-veins,) 
Vein-stones. (See Composition of metalliferous deposits,) 
Ventilation, natural, by the issue of air from joints in rocks, 250. 

— , artificial, by pneumatic means, 219-20. 

Vemeuily M. E. de (Murchison, Sir R. I., & Keyserling, Count A. 

Yon), on the copper-ores of the UnJian coal- 
measures, 508-9. 

, on deposits of gold and platina in the Ural, 340. 

— , on detritus of the Ural traced to its origin, 343. 

, on detrital gold of the Ural, 342. 

, on the large (nugget) mass of detrital gold in 

Siberia, Table XXII. 

Verran, Capt. W., on the shoots of aunferous vein-stone at Morro 

Velho, 207. 

Vicente, Sa8, tellurium an alloy of gold in the neighbourhood of, 180. 

Victoria (Australia), quantities of gold obtained in and exported 

from. Table XXII. 

— »— - „ , detrital gold of, traced to its origin, 343. 

— — „ , numbers and weights of large (nuggets) masses 

discovered in. Table XXII. 

Vincent, Wheal St,, proportion of silver in the ore of, 115. 

Virginia, on the auriferous rocks of, 372. 

„ „ vein-stones of, 322,-75,-7,-81. 

„ detrital gold of, 383,-4. 

„ magnetic declination in, 372. 

„ subterranean temperature in, 731,-51,-5; Table 

„ hire and food of slaves in, 382-3. [XXXI. 



Vivian Cam, proportion of silver in the lead ore of, 120. 
Vivian, Mr. John, profit in the Saint Ives Consolidated Mines, 443 ; 

Table XIV. 
Vivian, Capt. Joseph, proportion of silver in the ore of North 

Dolcoath, 113. 

J on the comparative values of wheel-barrows 

and tram-waggons underground, 144. 
, ,, ventilation of mines by aid of falling- 
water, 223. 
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'N^vian, Capt Nicholas, on the metalliferoos deposits of Sark's Hope^ 

631,-2,-5-6. 

■ — y „ eooDomical application of steam- 
power to winding-engines, 142. 

.■ — , „ comparative yalaes of wheel-barrowa 

and tram-waggons undei^ound, 
144. 

— — — — , „ ventilation of mines by the use of 

falling-water, 220. 

, „ profit of Wheal Towan^ 454 ; Table 

xrv. 

Vivian, William, Esq., on the stnictore of smelted copper, 480-1. 

, „ „ precipitated „ ,431. 

, „ „ native „ , 431. 

Vivian, William Cock, Esq., on the proportions of tin-ore in the 

vein-stones of North Boakear^ 

472. 

■ '■ , „ copper precipitated from the 

water in Boakear adit, 689. 

: — _ — J j^ produce and profits of North 

Boakear, 448-9 ; Table XIV. 

For, Wheal, proportion of tin-ore in the vein-stones of, 472. 

— — , subterranean temperature at, 764-6. 

, forges for sharpening tools imderground at, 610. 

, profit and loss at, 446 ; Table XIV. 

Vugha (cavities) in the lodea at Chafiarcillo, 89, 126. 

„ „ near Lake Superior, 480. 

- „ „ of Cornwall, 89. 

Vulcan mine, large trees grown on the rubbish from ancient copper- 
works at the, 416. 

Fyeycm, Wheal, on the copper-bearing granite of, 612. 

Wages. (See Minera,) 

Wales, proportions of silver in the lead-ores of, 105,-6,-7. 

, miners brought from, to work in the mines of North Devon, 

109. 

Walferden, M., on the temperatures of coal-mines in France, 753-4. 

TTa/Ztf of ^J^d, rocks which form confront-). ,« ^ .„ o« *o/v 

. ^' -^ -J JmChafiarcillo, 87, 180. 

mg portions on opposite sides) *"^"^"> " , ^^'v. 

, „ in Cornwall, 657-60. 

of croaa-vetna, „ in Chafiarcillo, 71, 180. 

Walker, Dr. T. (& Reay, W., Esq.), on the proportion of gold in the 

slate at Morro Velho, 
6 H 186,-96. 
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Walker, Dr. T. (& Beay, W., Ssq-)) o^ ^® prooeases and prodaotfl 

obUuned in (dressing) cleaning gold at Morro Velhoy 208. 
Walsh, The Rev. Dr., on the gold-mine of Antonio Pereira^ 303. 
Walton mine, proportion of gold in the vein-stones of the, 373. 
Waring, E. P., Esq., on magnetic declination at Chafiarcillo, 69. 
Water, spring-, diminution of, when the neighbouring snr&ce is 

stripped of wood, 137-40, 344. 

■ ■ ■ ■ , temperature of, in Brazil, 728. 

, „ , in the Channel Islands, 735,-7. 

, „ , in Ireland, 738,-40. 

— — , „ , in East Cornwall, 745,-6,-8,-9. 

■ (fresh^, in mines wrought beneatih the sea, 539. 

■ f> > n * surfiuje encrusted 

with the sulphate of soda, 165. 



— „ , yielding a precipitate of copper, 686. 
„ , prices of, in Chafiarcillo, Table Y. 



-, river-, imequal quantities of, at different seasons, 43, 140. 

, action of, in separating metallic from earthy minerals, 

354. 
— — , now disappearing in gravel of ancient beds, 43-4, 

139-40. 

, but reappearing on reaching impermeable clay at a 

lower level, 44. 

— — — , holding in solution salts) but depositing them during 
of soda and magnesia,) its course, 139-41. 

— , „ I distilled for use by loco- 
motives, and sold for 
domestic use, 141. 

-jflea-, , „ 141. 

-, mine*, unequal quantitiefl of, at different seasons, 477,-573, 

684,-5,-8,-90, 608-9. 

, impregnated with salts of lime, 717. 

.jf „ copper, precipitation from, 

569-92; Table 

xvni.« 

' f u II I gradually diminish- 

ing, 573. 

, „ „ ; lifts lined with 

wood, and 'wooden plungers used for pumping, 569^70. 

, holding iron-ore in suspension, preferred to dear water 

by horses and mules, 354. 
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Water, mine-, fish thrive in, 855, 717-18,-31. 

, , entire absence of, in the deep works of Chanarcillo, 

70,-148. 

, „ , prevents extraction and preparation 

of much silver-ore at Chanarcillo, 138. 



— -wheel, constmcted without the use of metal, 345, 

, fall of, applied to ventilating mines, 219-20. 

, „ the blasts of forges and iron-furnaces, 219, 

Waterford,on the mean temperature at, 739. [528. 

Waters, Sampson, Esq., on gold imbedded in grey copper-ore, 378. 

Weapons, ancient, of native copper found near Lake Superior, 418- 

Weaver, T., Esq., on the clay-slate of Waterford, 593. [19. 

■ , „ metalliferous rocks of Wicklow, 540,-1-2. 

, „ „ deposits of „ , 543, — 5, 

549-50,-3,-4,-5,-6. 

, „ precipitation of copper ) at Cronebanej 562, 

from mine-water J 573. 

, „ auriferous native silver of „ , 105. 

549. 

, „ detrital gold of Wicklow, 627,-8,-9,-30,-1. 

Webb & Geach, Messrs. (See Geach & Webb, Messrs.) [633,-4. 

Wellington, Mr. R., on the proportions of tin-ore in the vein-stones 

of Condurrow and Ding Dong^ 472, 

, „ (early) profits of Botallack, 442. 

Wells, on the temperatures of water in, 735,-7,-8,-40,-5,-8,-9. 

Wendron Consolidated Mines, proportion of tin-ore in the vein-stone 

of, 472. 

Werner, H. A. G., on the relations between metalliferous deposits 

and the rocks which adjoin them, 187. 

West, William, Esq., on the lodes of the Phoenix Mines, Table XXY. 

Westmoreland, proportions of silver in the lead -ores of , 109. [Note. 

What'Cheer mine, on the metalliferous deposits of the, 465. 

Whims, horse-, available only for the shallower parts of mines in 

Chanarcillo, 142. 

— — — , erected underground, 76, 

Whitehall (Virginia), on the deposits of gold and tellurium at, 376. 

Whitley, Nicholas, Esq., his Geological map of the Caradon district, 

655. 

, on the structure of the Cheesewring granite, 

672. 

*■ ■ — , „ stanniferous granite of Gonamena, 

665. 
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Whitley, Nicholafl, Esq., coincidenoe of tihe directions of the joints in 

rocks with the TalleTS in 
West Cornwall, 718. 
, „ temperature of ground of 

various kinds near Truro, 779. 
Whitney, J. D., Esq., on the sandstones, conglomerates, and trap- 
rocks of Lake Superior, 392—404, 
428,-88,-9,-76. 

, ,, directions and dips of the copper- 

deposits of Lake Superior, 404,-7,-9. 

■ , „ Tein-stones of the copper-deporits of 

Lake Superior, 424,-6,-61,-2,-8,-4,-7. 

^ f „ native copper of the copper-depoeitB of 

Lake Superior, 486,-62,-8,-7,-76,-80. 

— ^ J ^j extraction of native copper in large 

masses at Lake Superior, 427. 

— -, on the drift, and on the occurrence of masses of 

native copper in it, at Lake Superior, 460. 

, „ native silver associated with native copper 

at Lake Superior, 99, 419,-87. 

, „ prehistoric mines ) of Lake Superior, 412, 
and miners j 414, — 16, 

417,-19. 

■ — , „ mining leases granted at „ , 487. 

" _^_ , jj proportions of silver in lead-ores of the 

United States, 99. 

, „ argentiferous gold of California, 99. 

Whitney, J. D., Esq., & Foster, J. W., Esq. (See Messrs. Foster & 

Whitney.) 

Whittlesey, C, Esq., on the virgin silver and native copper of Lake 

Superior, 419. 

— — , „ prehistoric miners and mining of „ 414 

416,-19. 

, „ „ and their ignorance of 

smelting, 419. 

, „ succession of trees in Nortii American 

forests, 416. 
■ — , „ magnetic declination in Upper Michigan, 

Whittington, extreme and mean annual temperatures at, 760. [396. 
Wicklow, on the metalliferous rocks of, 640-2. 

, „ „ deposits of, 643-69. 

— — -, „ „ „ , their displacement by 

crosa^veins and joints, 668-60. 



INDEX. 915 

, OQ the coBt of extiBCtiiig Sulphur~or$ (pyritee) and wages 
of the workmen employed, 561-2. 

„ auriferous silver of, 105, 549. 
„ mine-gold of, 549-50. 
„ detrital gold of, 627-34. 
„ „ tin-ore of 630-1. 

„ precipitation of copper from miue-water in, 560-89. 
„ temperature of wells in, 738. 
„ subterranean temperature in, 738. 
Width. (See Metalliferous deposits.) 
Willoox, E. N., Esq., on the produce of copper-mines near Lake 

Superior, 488-9. 
Williams, Henry, Esq., on the quantity of copper-precipitate ob- 
tained from the water of the Gwennap 
adit, 587. 
Williams, Mr. James, on the precipitation of copper from mine- 
water at the Parys works in Anglesea, 581. 
Willmma, John, Esq. (of Bumcoose), the Poldice (Gweonap) adit 

commenced and extended by, 586. 
Williams, John, Esq., jim. (of Burncoose), on the displacements of 

lodes at Wheal Feever, 226. 
Williams, John, Esq. (of Swansea), quantities and qualities of 

copper-precipitate from Cobre (Cuba), 591. 
WiUiams, Michael, Esq., on the Slide at Gongo Soco, 252. 

Williams, Sir William, on the silver-ore of Wheal Basset, North 

Downs, and Treskerbi/, 114. 

■ I „ profit realized at Oodolphin, 445 ; 

Table XIV. 
in sundry of the Gwen- 
nap mines, 451 ; 
Table XIV. 
at Qunnis Lake, 457 ; 
Table XIV, 
Williams, Gapt. William, on the efiEects of a thunderstorm at Catta 

Branca, 179. 
Wilkin, Gapt. John, his attempt to establish systematic mining in 

the Himalaya, 52. 
Wilkins, Fort (Lake Superior), annual mean temperature of, 477. 
WiUson, W. L., Esq. (Jukes, J. B., Esq., & 1 on the Mining dis- 

Du Noyer, G.V., Esq.), ) trict of Keomarei 

611-12. 
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Willfloiiy W. L., Esq., (Jukes, J. B., Esq., & ) on the slates & lime- 

Du Noyer, G. V., Esq.), ) stones of Kenmarey 

611,-14. 
, „ on the fossils ihey 

contain, 613. 

■ , „ on the metalliferotis 

deposits of Kenmare, 6 14* 15, -16,- 18,-21. 

Wihworthy, on the native silver, arsenical cobalt, and copper-pyrites 

of, 116. 

Winch, N. J., Esq., proportions of silver in the lead-ores of the 

North of England, 107. 

Winding-engines, on the economy of substituting steam for horse- 
power, in, 142. 668. 

Winzes and levels, substitution of, for Slopes in the mines of Corn- 
wall, 146, 645-6,-93-4. 

Wire-rope, advantages of, compared with hempen rope, 143, 646. 

Wood, Benj., Esq., on the produce and profits of Crennis, 456; 

Table XIV. 

Wooden pumps, generally used in the gold-mines of Brazil, 288. 

Woods, their influence on the water of neighbouring springs, 137- 

, laws for the protection of, in Brazil, 344. [140, 844. 

Woodville, on the talcose-slate and auriferous deposits of, 375. 
Woodward, Dr., on the argentiferous lead-ores of Cornwall, 118,-19. 
Workmen in mines, extraordinary escapes of, 600,-66. 
Wrey, Wheal, on the rocks, lodes, and silver-ores of, 120, 710,-11. 
Wright, Mr. J. E., qualitative examination of water in the Gwennap 

adithj, 586. 
Wyllie, J. F.| Esq., on the quantities and prices of chrome-ore, 

obtained at Corn Charmaig, 649. 

York, H. C, Esq., on the proportions of tin-ore in the vein-stones 

o£ Boscean, Boscaswell, and Camyorth, 472. 
Yorkshire, on the displacements of strata by veins in, 72, 227. 
, proportions of silver in the lead-ores of, 109. 

Zeppenfeld, M. (& Rivot, M. L. B.), on the proportions of silver in 

French lead -ores, 104. 

Zupia, mean temperatures at the surface, and at small depths in, 

768-70. 
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